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This power is preserved by Parkerizing—a process 
which prevents rust and its deteriorating effects. 
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30,000 Ibs. 


why not 


00,000-~ 


T takes 30,000 lbs. to com- 
press a Hy-Crome Spring 
Washer. They could be made 
to compress at 15,000 Ibs. or 
60,000 Ibs. but why 30,000. 
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A close study of track condition 
over a period of years revealed 
that 30,000 Ibs. _ supplies “just 
enough tension.’ This tension 
insures at all times perfectly 
tight rail joints, but at the same 
time permits sufficient freedom 
of rail movement to prevent 
sheared off bolts, distorted fish 
plates and battered rail ends. 

















If you are experiencing any of 
these costly items of mainte- 
nance, you can stop them by 
specifying Hy- -Crome, the spring 
washer with “just enough ten- 
sion.” 
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An Untouched Field 


Rev ¥ members of the American Railway Engineering 

\ssociation are aware of the fact that what is now 
known as the Committee on Rules and Organization 
was designated for a number of years early in the his 
tory of the Association as the Committee on Uniform 
Rules, Organization, Titles, Code, etc. That the mat 
ter of uniformity or standardization of titles was once 
deemed a subject worthy of study is indicated by the 
fact that the first report of this committee, namely that 
presented at the convention in 1900, was devoted in 
part to a list of titles for engineering and maintenance 
of way officers, together with an outline of the duties, 
responsibilities and authority presumed to go with each 
title. For reasons that are not now clear, the subject 
oppe l and at no time since has it been considered 
worthy of study or discussion by the association, al 
though it offers a fertile field for the promotion of 
uniform practices which has always been recognized as 
one of the chief objects of the association. Even the 
most superficial consideration and study should con- 
vince anyone that there is a deplorable lack of uniform- 
ity in the designation of officers on the various rail- 
roads. The terms “chief engineer,” “assistant chief 
engineer” and “division engineer” have rather well 
defined meanings but “engineer maintenance of way,” 
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maintenance of way 


similar to 





“maintenance engineer,” “‘enginee1 
and structures,” while sufficientiy 
occasion for controversy with respect to their mean 
ing, may differ scope of authority. On 
some roads these titles indicate a system officer, while 
on others they are the designations of district officers. 
The terms “office engineer” and “assistant engineer 

mean much or little. Roadmaster and supervisor 
are in synonymous, while in other cases 
the first designates the superior to the second. But 
of all positions possessed of a wonderful array of titles, Hi} 
the palm must go to that of the supervisory field officer 
in charge of bridge and building work. Leaving out of 
consideration those which building work on 
the division is handled separately from bridge work, 
we find that out of 48 roads 27 have supervisors of 
bridges and buildings, 10 have master carpenters, 4 have 
superintendents of bridges and buildings, 3 have gen- 
bridges and buildings, 2 have bridge 
and building masters, 1 has supervisors of structures, 
and another chief carpenters. Surely there is oppor- ti 
tunity here for a greater degree of standardization im ) | 
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some cases 


roads on 
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The New Concrete Specifications 
“HE life of the A. R. E. A. has run almost exactly | 
concurrent with the period during which con . 
crete has been developed into a leading and widely 
used material of construction. It is also well worthy 
of note that the Association has exerted no little in 
fluence in this development. This has been brought 
about in part by the work of the Association’s Commit 
tee on Masonry whose specifications for concrete have 
been widely applied. It has also been brought about 
through participation in the work of the joint com 
mittees on Portland Cement and Concrete. While 
such participation serves as a mi irk of the Association’s 
prestige, it is not without its disadvantages because 1t 
places certain restrictions on the participating organiza 
tions. For example, since the creation of the present 
Joint Committee on Concrete and Reinforced Concrete, 
Committee VIII deemed it desirable to withhold action . 
in the revision of its own specification for concrete until 
such time as the Joint Committee had issuéd a final 
port or one which could safely be assumed to represent 
the consesus of its members. Unfortunately this has 
taken longer than had been anticipated, for the de 
liberations of this body have extended over a period 
during which development in the art of making con- 
crete has been in a state of flux. The results of ex 
tensive investigations were bearing fruit in the form 
of new theories for the relation of proportions to 
strength and until such time as difference of opinion 
with respect to the interpretation of. these theories 
and their practical application could be ironed out, 
progress in this direction was necessarily slow. The 
Masonry committee in the meantime has been given 
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. definite part in this work and has given the Asso 
iation the benefits of its studies in the form of com- 
ents on the Joint Committee’s reports. When, 
therefore, the Masonry committee was asked to pre 
pare a revised specification for concrete in order that 


it could be included in the Manual for 1927, it was 
horoughly conversant with the progress in the field 
nly through its contact with the Joint Com 


ittee but also through its studies of the advance 
concrete construction practices that have been 
made by the railroads within the last four or five years 
large extent the specification adopted by the 
ciation yesterday conforms to the arrangement 

nd details of the Joint Committee’s latest report, 


with a noteworthy difference in one respect, namely, 
that the clauses covering the proportioning of con 


crete represent a more frank and direct acceptance of 
the water-cement ratio. This does not mean that 
the committee has done anything radical because it 


is undertaken this step only after having reviewed 
the results of this practice in actual concrete con 
struction on a considerable number of railroads as 
pplied to large volumes of concrete. The commit 
tee is to be congratulated for the stand it has taken 
ind for the acceptance of its commendable work by 


the Association 


A Definite Objective 
Should Be Developed 


HEN the Engineering Association was organ- 

ized, its sponsors were impressed with the volume 
of work which confronted them if the avowed object 
of the Association, which is “the advancement of knowl- 
edge pertaining to the scientific and economic location, 
coustruction, operation and maintenance of railways,” 
was to be achieved. They could not, however, realize 
how the work of the association would expand, and no 
definite provision was made for a systematic assign- 
ment of subjects to the several committees. As a re- 
sult, the selection of subjects for assignment has been 
made from year to year, more or less at random. Dur- 
ing the early days of the Association this was satisfac 
tory because it started with a clean slate, but now that 
much history has been made by both the Association as 
a whole and the committees individually, changed meth- 
ods are required to meet the present needs of the organi 
zation. 

Not only have many of the assignments been selected 
casually, but some of them have been given to the com- 
mittees in such indefinite form that they have not been 
able to determine what they were expected to do. For 
instance, the Committee on Economics of Railway Op- 
eration was instructed to “develop suitable units for 
comparing costs of operation and equipment mainte- 
nance.” The committee did not know what was ex 
pected of it and inquired of the Board of Direction. 
[he board was equally in the dark, and the committee 
has been trying for nearly three years-to develop some- 
thing of value, but is laboring under the handicap of not 
being able to interpret its instructions. 

One assignment made to the Committee on Ballast 
illustrates another case. This committee was assigned 
to “study the relative value of stone from various quar- 
ries; report on method of determining.” After two 
years of effort this committee reports “there is not 
enough data on ballast of proved merit to establish any 
equating coefficient or other arbitrary values whereby 
one ballast may be given a higher numerical index than 
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another.” The committee also said that, “to establish 
a standard * * * * would require a large number 
of tests of ballast of proved merit,” and that “such a 
standard would seldom be of service, as a choice be- 
tween usable materials is usually limited by the length 
of haul, and totally unfit sources have been éliminated 
by experience.” In fact, the whole report of the com- 
mittee on ballast carries a somewhat discouraged note. 
All five of the committee’s subjects (which include re- 
vision of the Manual) were continued from last year, 
and the committee has now recommended that three of 
them be discontinued, and says with reference to the 
fifth that the subject “is very much involved.” 

Another case which might be cited is that of assign- 
ments 2 and 4 of the Committee on Economics of Rail- 
way Operation. The first is, “study methods of increas- 
ing the traffic capacity of a railway, co-operating with 
appropriate committees of the Signal section and Amer- 
ican Association of Railway Superintendents.” The 
second says, “study the methods of operation by which 
intensive use of facilities may be secured.’”’ The two 
assignments were so nearly alike that the committee has 
not been able to differentiate between them. It has, 
therefore, made an arbitrary line of demarcation in 
which the first subject is considered to apply to those 
cases where an additional investment was required to 
carry out any improved method of operation, and the 
second to the limited field where methods of operation 
could be improved without additional investment. 

The difficulties which confront the Committee on Sub- 
jects are great, even with the help it receives from the 
working committees themselves, and what has been said 
is not a criticism of the committee. It is manifest that 
with 24 regular committees which are studying 125 dif- 
ferent subjects, not including the revision of the Manual, 
the needed amount of thought cannot be given the as- 
signments under a system which requires the subjects 
to be in the hands of the several committees as quickly 
as possible after the convention closes. It does seem, 
however, that the time has arrived when some method 
of assigning the subjects for committee work should 
be devised whereby every committee will have a con- 
tinuing program of subjects for future consideration 
so that it may have some definite objective before it. 

Whether it should be left to the committees them- 
selves to plan such a program, or this should be done 
by the Committee on Subjects, or the latter should work 
definitely with the several committees in arranging such 
a program, or whether the work should be done in some 
other way is immaterial. The point is that the Asso- 
ciation has reached a stage in its history where it should 
eliminate the haphazard or casual in its activities and 
so organize its work that not only the several commit- 
tees shall have definite objectives but that the Asso- 
ciation itself shall have one. 

Even under the best arranged program, subjects of 
importance will arise from time to time which it will 
be necessary to refer to various committees for action, 
but these subjects can be assigned to the appropriate 
committees as they arise without breaking up or de- 
moralizing their pre-arranged programs, although such 
assignments may delay their work. 

Whatever system, if any, may be adopted, when the 
assignments are made, they should be given in such 
language that there may be no misapprehension as to 
what is intended and, further, the subjects should have 
enough seasoned thought behind them that no commit- 
tee will be compélled to come to the Association after 
two or three years’ consideration of the assignment and 
say, “It can’t be done.” 
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H. E. Riggs, professor of civil engineering at the 
University of Michigan, has taken a year’s leave of 
ibsence from the university to devote his time to valua 
on matters for a number of prominent railways 
* 7 + 


It is reported on good authority that there is a rug 
in the Grand Ball Room which is the same one upon 
which Empress Josephine stood when Napoleon cen- 
sured her for her infelicity. Can this be the origin of 
the railroad term “Calling them on the carpet ?”’ 

* * * 

The only benedict who has thus far blushingly re 
ported himself to the convention as such is G. R. Walsh, 
assistant division engineer, Missouri Pacific, who reports 
having lost his heart to a girl from Missoula. Both 
bride and groom are doing well 

* x * 

lt was rumored, after the banquet Wednesday night, 
that next year and for some years thereafter, the dinner 
committee plans to hang a placard at the speakers’ 
table, saying, in large, black letters: “These men are 
engineers, not engine drivers.” 

* * * 

Have worms feet? Most people would be inclined to 
think that they have not, but in this they would be at 
variance with the naturalists of the committee on Wood 
Preservation, who refer to ship worms being able to 
secure a “foothold” in the timber. 

ee? @ 

George H. Bremner, who has been treasurer of the 
Association for the last 15 years, has not been able to 
attend the convention on account of illness. While 
confined to his house, Mr. Bremner is not confined to 
his bed 

CXS “eB 

F. J. Walter, assistant engineer, N. C. & St. L., and 
chairman of this year’s subcommittee on pumping equip- 
ment of the Water Service Committee, A. R. E. A., and 
also the author of the committee’s extended work this 
year on revisions of the Manual has just left railway 
service to become general manager of the Southern 
Wood Preserving Company at Chattanooga, Tenn. 

* * * 

lhe new president opened Thursday morning’s meet- 
ing in characteristic fashion with the following remarks : 
“The microphones have not yet been installed. I am 
not certain as to the reason for it, but it may be that 
they were somewhat stressed last night by the pessimist, 
the optimist and the spiritualist who made the speeches.” 

* * * 


The Committee on Roadway paused yesterday after- 
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noon in the presentation of its report to pay tribute 
to James Edward Johnson, late division engineer of 
the Pere Marquette, who lost his life in an accident 
during the past year. “The committee has missed Mr. 
Johnson,” said Chairman Wrenshall on behalf of the 
committee, “and feels that his family lost a devoted 
husband and father; the committee a steady and con 
sistent worker; the Association an enthusiastic and 
dependable member.” 
* * * 

Despite the long distances it was necessary for 
them to travel, the Southern Pacific is represented 
by four general officers, five division engineers and 


one assistant division engineer. In addition there 
were three representatives attending the Signal section 
convention. The Southern Pacific contingent con- 


sists of the following: W. H. Kirkbride, engineer 
maintenance of way and structures, Pacific system, 
C. R. Harding, engineer of standards, J. L. Campbell, 
assistant to chief engineer, C. E. Day, assistant engi- 
neer on general managers’ staff, D. A. Porter, divi- 
sion engineer, Western division, W. F. Turner, 
division engineer, Sacramento division, Otis Weeks, 
division engineer, Salt Lake division, F. L. Bordwell, 
division engineer, San Joaquin division, F. L. 
Guy, division engineer, Rio Grande division, and J. B. 
Dawson, assistant division engineer, Coast division. 
The signalmen are: W. E. Boland, signal engineer, 
P. A. Bliss, signal supervisor, Stockton division, and 
M. A. Hershberger, signal supervisor, El Paso 
division. 


A. R. E. A. Honors L. A. Downs 


The discussion of one of the committee reports was 
interrupted for a few moments yesterday afternoon 
while Secretary Fritch read a resolution as follows: 

“RESOLVED, By the American Railway Engineering As- 
sociation, in convention assembled, that we record our appre- 
ciation of the distinguished services rendered by Mr. L. A. 
Downs (president of the Illinois Central) in the interests of 
the Association during his long connection with the board of 
direction.” 

After this was duly seconded and carried the secre- 
tary stepped over to where Mr. Downs was sitting and 
presented him with a medallion which he accepted in 
the following well-chosen words: 

“Mr. President and Mr. Fritch: 

I think that the greatest compliment that can be paid to any 
man who has made up his mind to be an engineer and then 
elects to go into railway engineering is to be chosen president 
of this association, and I think it was the proudest moment 
of my life when I was elected its president. It was something 
that I will always remember and if my work has been such to 
have had these resolutions passed and also to be presented 
with this medallion, I want you to know that I am truly 
thankful. 

Names Is NAMES 
Chapter IV. 

Last but not least in our analysis of names are the 
nobility and the clergy. There are seven Kings, one 
Chevalier, one Noble, and five Knights, who are 
equipped with only one Shields and one Spear. They 
meet in three Halls. The clergy is very well repre 
sented, what with two Bishops, three Abbotts, one 
Prior, two Parsons, one Elder and one Sexton. But, 
alas and alack, there are only one Church, one Cross 
and one Piety for the whole crew. The lonely Church 
is equipped with three Bells, in charge of one Ringer, 
who will doubtless find his hands full in calling the 
faithful to prayer. And for all of them, knights and 
nobles, priests and clergy, there is only one Law that 
they must obey. 


The End 
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The A. R. E. A. 


Concludes Most 


Successful Convention 


Entire day required to consider nine reports and 
complete the work of the Association 


HE twenty-eighth annual convention of the 
American Railway Engineering Association 
was brought to a close late Thursday after 


( the installation of D. J. Brumley as president. 
Both the morning and afternoon sessions yesterday 
| attended and interest was maintained until 
the time of adjournment. A feature of the afternoon 
presentation of a medallion to L. A. 


ession was the 


Report of the Committee 
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on the occasion of his retirement from the 
membership of the Board of Direction of the Associa- 
tion after 11 years continuous service. 

Reports were presented during the day on Yards 
and Terminals, Buildings, Wooden Bridges and Trestles, 
Wood Preservation, Uniform General Contract Forms, 
Masonry, Roadway, Co-operative Relations with Uni 
and Stresses in Railroad Track. 


Downs 


ve rsities, 


on Yards and Terminals 





for motor truck scales and the re-ar- 
rangement and revision of the same 
for built-in, selfcontained and port- 
able scales. The committee presented 
as information studies and suggestions 
as to the points to be considered in 
designing gradients for hump yards 
with retarders, together with formulas 
to be used. J. R. W. Ambrose has 
been chairman of the committee on 
Yards and Terminals for three years 
and a committee member for five years. 





J. R. W. Ambrose 
Chairman 


mu ause in the specifica 

ns reiating ft lhe rner loadings 
HE Committee on Yards and Terminals sub- 
mitted reports on: (1) Revision of Manual 
(Appendix A), (2) Joint Operation of Pas 
senger Terminals (Appendix B), (3) Scales (Ap- 


pendix C), (4) Freight Yard Design, Suggesting 
Economies in Operation (Appendix D), and (9) 
Mechanical Means for Controlling or Retarding the 
Movement of Cars in Hump Yards (Appendix E). 

[he committee recommended that the matter in 


\ppendices B, C and D be adopted and published 
in the manual and that the report on mechanical 
means for controlling or retarding the movement of 
cars in hump yards be received as information. 
Committee: J. R. W. Ambrose (Tor. Term), chairman; 
J. G. Wishart (C. R. I. & P.), vice-chairman; Irving Ander- 
son (A. T. & S. EF), C. E. Armstrong (N. & W.), J. E. 


Armstrong (C. P.), H. M. Bassett (N. Y. C.), E. J. Beugler 
(Con. Engr.), C. H. Blackman (L. & N.), H. F. Burch 
(D. & H.), W. A. Christian (C. & W. 1.), J. D’Esposito 
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(Chicago Union Station), A. W. Epright (Penna.), O. H 
Frick (C. M. & St. P.), E. H. Fritch (A. R. E. A.). Otto 
Gersbach (C. J.), J. V. Hanna (K. C. T.), M. J. J. Harrison 
(Penna.), H. O. Hem (Cons. Engr., Toledo Scale Co.), R. A 
C. Henry (C. N.), L. F. Howard (U. S. & S. Co.), H. C 
James, Jr. (N. P.), D. B. Johnston (Penna.), E. K. Lawrenc« 
(B. & O.), B. H. Mann (M. P.), C. P. McCausland (W. M.), 
4. Montzheimer (E. J. & E.), C. H. Mottier (I. C.), H. L 
Ripley (N. Y. H. & H.), H. M. Roeser (U. S. Bureau 
of Standards), J. E. Saunders (D. L. & W.), V. I. Smart 
(C. N.), C. U. Smith (Harbor Terminal Director, Milwau- 
kee), C. H. Spencer (Bureau of Val. I. C. C.), E. E. R 
Tratman (Eng News-Record), W M. Whitenton 
(M.-K.-T.), J. L. Wilkes (J. T.). 


Appendix A—Revision of Manual 


he revision of the Manual was included in the 
report of each sub-committee and their recommenda 
tions are here shown under Appendix A. Most of 
the revisions consist of changes in phraseology and a 
re-arrangement and remembering of the paragraphs. 
Under Passenger Terminals, a sentence is added to 
the paragraph relating to cabs, etc., which reads: 
‘Facilities should be available for making change 
so that there need be no delay to taxicabs in unload- 
ing passengers and getting away in case passengers 
do not have the exact fare ready.” 

Under Freight Terminals a number of new defini 
tions have been added covering various kinds of 
tracks and yards and the definitions for switching 
listrict, separating yard, relief track, lighterage pier, 
export pier, station -pier and coal pier are omitted. 
Che recommendations as to the location and arrange 
ment of coaling ashpit, sand and engine tracks are 
omitted, since these are covered in the report of the 
Committee on Shops and Locomotive Terminals. 
Che recommendations as to the location of track 
scales on humps and hump profiles are also omitted 
to permit further consideration of desirable profiles. 
The recommendations as to the arrangement of tracks 
at rail and water terminals, including piers of various 
kinds and elevators are omitted for further con- 
sideration. 

Under Scales the committee presented definitions 
for Scale, Track Scale and Master Scale, and made 
some revisions in the gradients for motion weighing 
n track scales. In view of the fact that the specifi 
cations for loading factors or corner ratings for self 
contained and portable scale have been not satisfac- 
tory to either the manufacturers or the railroads on 
account of the increase in costs involved, the com 
mittee recommended that paragraphs (a) and (b) 
under the heading “capacity Defined” in Section II 
be omitted and that paragraph (b) under “Corner 
ind End Loading” in the same section be made into 
two paragraphs reading as follows: 

(b) Built-in-Scales—They shall be designed for 75 per 
cent of the rated capacity on any corner or 100 per cent 
of the rated capacity on any two corners together with 
the entire weight of the platform 

(c) Self Contained and Portable Scales—They shall be 
designed for 25 per cent of the rated capacity on any cor- 
ner or 50 per cent of the rated capacity on any two corners 
together with the entire weight of the platform 
Appendix B—Joint Operation of Passenger Terminals 

The committee presented a condensed discussion 
of the controlling principles to be considered in the 
consolidation and joint use of a passenger terminal 
and its development and operation. In the discus- 
sion the terminal was assumed to include all the facil 
ities for the passenger station proper, including mail 
and express, together with track and street ap- 
proaches and such other auxiliary or accessory fea 
tures as may be included within a prescribed terminal 
zone, and an engine terminal, coach yard, and switch- 
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ing service. It was recommended that the studies 
for such a terminal be made by a committee repre- 
senting all the parties at interest, composed of engi- 
neering, transportation, mechanical and signal offi- 
cers, and the officer whom it is expected will be placed 
in charge of the property after the consolidation is 
effected. 

Since a large passenger terminal project affects the 
community as well as the railways and usually re- 
quires new legislation, it should be designed and de- 
veloped to co-ordinate with other civic activities. 
\ll this requires close co-operation between the com 
mitte and the city officers and perhaps the chamber 
of commerce or other civic bodies, 

The report recommended that a single operating 
organization be formed to control all activities in the 
terminal zone to avoid divided responsibilities and 
lack of co-ordination which make for confusion, ex 
pense and delay. A large passenger terminal is sub- 
ject to so many vicissitudes of weather, late trains, 
accidents and other interruptions to regular routine 
that it is essential that someone in authority be pres 
ent or quickly available at all times to make quick 
decisions in emergencies. 

The committee summarized the following points 
to be considered in the consolidation and joint us« 
of passenger terminals: 

Scope of the terminal project; studies to be made by a 
terminal committee representing the interests concerned; 
mutual study and co-operation between railroads and civic 
bodies; various phases of the project to be worked out by 
experts, reporting to the terminal committee; possibilities 
of use of the tracks for auxiliary service; preservation of 
existing facilities; lines of approach for trains; freight con- 
nections for industrial tracks; lines of approach for vehic 
ular and foot passengers; subway for foot passengers; pro 
vision for taxis, street cars, buses, etc., site of the terminal 
and balancing of characteristic requirements; space for con- 
cessionaires; office space for rental; disposition of present 
facilities displaced by the consolidation; railway property 
taken for the terminal project to be treated same as outside 
property; a single authority to be in control at all times 
and to act in case of emergency; responsibility to confer 
authority; the terminal management to control mainte 
nance; mail and express facilities to be planned in co-op 
eration with postal and express authorities; and locomotive 
and coach yards and shop facilities as integral parts of 
the terminal project 


Appendix C—Scales 

During the past year a demand for two-section 
track scales of the knife-edge type appeared and the 
committee was asked to prepare specifications for 
the guidance of purchasers of such equipment which 
were submitted with the report. These specifications 
were submitted to the manufacturers through their 
association, and have their formal approval. They 
also have the approval of the representatives of the 
United States Bureau of Standards and of the Na 
tional Scale Men’s Association, who cooperated in 
their preparation. 

\ feature of interest in the specifications is the 
elimination of the recommendation or requirement 
for a dead rail system., While it was not felt that 
the scale track should be used for high speed move- 
ments, nor contemplated that it will be so used, it 
was felt that the cost of additional strength in the 
scale itself will result in ultimate economy as com 
pared with the cost of installation, maintenance and 
operation of a dead rail system. In this type of 
scale, therefore, it is proposed that the locomotives 
will use the scale rails. 

The most apparent difference between these speci 
fications and the 1920 specifications is in the provi- 
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design of the weigh-bridge, and 
results from the conclusion expressed above. 
understood that the adoption of the 
specifications presented herewith will not nullify the 
Both specifications cover knife 
edge track scales, the 1920 specifications applying to 
four-section scales with dead rail, and the present 
specifications applying to two-section scales without 
as between the two types rests 
hases, and the manufacture and installa 
tion of both types can be expected to continue. 
specifications follow the same form as the 
four-section 
abstract of which were published 
of December 15, 1919, page 1098, 
are identical except for 
The sections in which sig 
nificant changes were made are presented herewith. 


1920 specifications. 


with the pur 


in the Railway 


slight changes in wording. 
a 


AND INSTALLATION 
TRACK SCALES 


MANUFACTURI 


ales for weighing cars in railway service 
or relieving gear 
scales, nor do they apply to 
reinstallations of old 
as nearly as practicable to the provi- 


They are intended, except for 
result in reasonable uniformity of scales 
, but without preventing or discouraging 
in types of scales or in scale parts 


ns should specify the class or sectional 
of scale required, together with such 
will insure complete and uniform pro 


Classes of Scales 


Character of Classification—Scales shall be classified 
namely, 200-ton per section scales and 
These specifications apply to 
s except when otherwise specifically 


200-Ton Per Section Scales—200-ton per section scales 
selected for typical railway and heavy industrial 
shall have lengths of either 60 feet or 
Sixty-foot scales may be used for motion weighing 
ars whose wheel-base does not exceed 41 feet. 
be used for motion weighing of cars 
not exceed 51 feet. 

150-Ton Per Section Scales—150-ton per section scales 
selected for points where the scale track traffic 
They shall have lengths of either 
One hundred fifty-ton per section scales 
recommended for motion weighing. 

Special Cases which cannot be 
vered by these specifications, it is recommended that all 
scales be at least equal to those prescribed 
and that the principles herein embodied be followed, 


Capacity Defined—The capacity of a two-section track 


is the weight of the heaviest locomotive that will pass 


excess of those hereinafter specified. 
Iron and Steel; Working Stresses in Pounds Per 


Square Inch— 


ot to be used for pivots and bearings 
bearing stress on steel pins shall not 
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exceed 15,000 Ib. per square inch on any diametral croass- 
section. 

4. Knife-Edge Bearing Stresses—The load per linear 
inch of contact between knife-edges and their opposing 
bearings shall not exceed 6,000 Ib. 


Length of Scale 

1. Scale Length Defined—The length of a track scale 
is the length of the live rail. The live rail shall not project 
over the ends of the weigh-bridge girders. 

2. Limits of Overhang—The scale may be longer than 
the distance between its sections. In no case, however, 
shall the distance from the center of a section to the nearer 
end of the live rails exceed three feet. 

Scale Levers 

6. Loading of Levers Other Than Main Levers—lIn de- 
signing levers other than main levers, it shall be assumed 
that each longitudinal extension lever carries an applied 
load corresponding to 100 per cent of the sectional capacity. 
and that the transverse extension lever carries an applied 
load corresponding to 200 per cent of the sectional capacity. 

2. Design and Manufacture—Pivots shall be so designed 
and manufactured that the included angle of the sides 
forming the knife-edge will not exceed 90 deg., and the 
offset of the knife-edge, as referred to the vertical center 
line through the base of the pivot, will not exceed 10 
per cent of the width of the pivot. Knife-edges shall be 
straight within a tolerance of 0.0002 inch per inch of length 
of pivot 

3. Mounting—Pivots shall be so mounted that the knife- 
edges make contact with their opposing bearings through- 
out the length of the parts designed to be in contact within 
the limits specified above. The length of each end of pro- 
jecting knife-edges intended to engage loop bearings shall 
exceed the length of the bearing in each side of the loop 
by an amount equal at least to the total clearance between 
the lever and the loop. 

4. Support for Projecting Pivots—The reinforcing on the 
levers to support projecting pivots shall be tapered off to 
prevent lodgment of dirt next to the pivots and to provide 
proper clearance 


Lever Fulcrum Stands 
1. Design—Anchor Bolt Holes—Four or more anchor 
bolt holes, not less than two inches in diameter, shall be 
provided in proper places in the base of each stand, unless 
other equally effective means for anchorage is provided. 


Bearings and Bearing Blocks 
1. Finish of Bearing Steels—The bearing surfaces shall 
be brought to a smooth, true and accurate finish to provide 
continuity of contact with the opposing knife-edges within 
a tolerance of 0.0002 inch per inch length of pivot 


Loops and Connections 

1. Material—The requirements for material and hardness 
of bearing surfaces in loop connections shall be the same 
as those herein prescribed for pivots and bearings. 

2. Design—In loops which form bearings for projecting 
pivots, the radius of the portion of the bearing making im- 
mediate contact with the knife-edge and the radius of the 
eye of the loop shall be not less than the longest side of the 
cross-section of the square pivot to be used in the loop, 
and like clearance shall be provided if pivots of other than 
square-section be used. 


(XII) Checks 


1. Number—Not less than four longitudinal and four 
transverse checks shall be provided. 

2. Strength—Checks of the rod type shall be considered 
to act only in tension. The combined checks at either, end 
or side shall be designed to resist a force of 66,000 lb. 


Weigh-Beam and Accessories 

1. Design—Capacity—For 200-ton per section scales, a 
direct reading capacity of 335,000 Ib. shall be provided, and 
in addition, when desired, a non-registering tip weight 
representing 200,000 lb. may- also be provided. For 150-ton 
per section scales, a direct reading capacity of 250,000 Ib. 
shall be provided, and in addition, when desired, a non- 
registering tip weight representing 150,000 Ib. may also be 
provided. 

2. Balance Ball—A balance ball shall be provided. If it 
be a rotating ball, its center of gravity shall lie in the axis 
of rotation. Otherwise its movement shall be controlled 
by means of a selfcontained hand operated screw or other 
device which will not require that the ball be rotated in 
making any adjustments. Means for locking the ball in 
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position shall be provided. The balance ball shall be pro- 
vided with vertical adjustment. 


Foundations 

3. Safety Piers—Suitable piers, columns, or other sup- 
ports should be provided to prevent excessive drop of the 
girders should failure of the scale parts occur 

Scaie Weigh-Bridges 

|. Type of Girders—The girders shall be built of plates 
and angles and shall preferably be of the fish-belly type 
so as to reduce the depth of the pit to reasonable limits 

2. Size and Strength—For 200-ton per section scales, 
the scale weigh-bridge shall be designed for Cooper’s E-70 
loading, to which shall be added a dead load of 1,500 Ib 
per linear foot of track. For 150-ton per section scales, 
the scale weigh-bridge shall be designed for Cooper’s E-60 
loading, to which shall be added a dead load of 1,100 Ib 
per linear foot of track. To the maximum live load stresses 
computed from the foregoing shall be added 60 per cent of 
the impact, or dynamic increment of such live load. as deter 
mined by the following formula: 


300 
] > % —— 
| he 
300 
100 
18,000 * S 
1, = 060 per cent of /, ——— 
30,000 +- L? 
where / = the impact or dynamic increment specified by the 


A. R. E. A. General Specifications for Steel Rail 
way Bridges to be added to the live load stresses 
I,=@ per cent of / 
s the computed maximum live load stress 
I the length in feet of the span 
Under these loading conditions, the maximum resultant 
unit stresses shall not exceed the following: 
Lb. per sq. in 


Axial tension, net section 16,000 
‘ 
Axial compression, gross section 15,000—50 
r 

but not to exceed 12,500 


J =the length of the member in inches 
r the least radius of gyration of the member: 
Tension in extreme fibers of rolled 
shapes, built sections and girders, net 

section ; 16,000 
Tension in extreme fibers of pins... 24,000 
Shear in plate girder webs, gross section 10,000 
Horizontal shear in flange angles of 

girders AS Mess 4.000 
Shear in power driven rivets and pins... 12,000 
Bearing on power driven rivets, pins, 

outstanding legs of angle stiffeners, 

and other steel parts in contact... .. 24,000 
Diagonal tension in webs of girders and 

rolled beams at sections where maxi- 

mum shear and bending occur simul- 

taneously . istnantienisoncentiiainits ee 

[he above mentioned values for shear and bearing shall 
be reduced 25 per cent for countersunk rivets, hand driven 
rivets, and turned bolts. 

3. Bracing—Each weigh-bridge shall be designed to re- 
sist a lateral force of 400 lb. per linear foot, plus four per 
cent of the sectional capacity of the scale, uniformly dis- 
tributed along the top of the scale rail. 

(a) Stiffeners—Not less than two pairs of stiffener angles 
shall be provided over each bearing of the girders and, in 
addition, suitable angle stiffeners shall be used throuchout 
the length of the girders, spaced not farther apart than 
the unsupported depth of the web plates. The ends of 
these stiffeners shall be milled to fit the girder flanges 
where bearing stress is transmitted from the stiffener to the 
flange. 

4. Fabrication and Assembly—In order to avoid distor- 
tion weigh-bridges shall be assembled and riveted up com 
plete with all bracing, except lower flange transverse and 
diagonal bracing, in the shop under proper inspection 
5. Rails—The weight of the scale rails shall not be less 
than 100 Ib. per vard. Full length rails without splices 
should be used. In all cases new rails shall be used and, 
where splices are necessary, they shall be applied ac 
curately. 


Deck 


1. Strength—When wooden planking is used for the 
deck, it shall be supported by steel floor beams, spaced not 
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over 30 inches, center to center, each of which shall have 
a section modulus of not less than 14. 
Transverse Beams Supporting Approach Rails 

The transverse beams at each end of the scale shall 
each have a section modulus of not less than 250 for 200-ton 
per section scales, or 197 for 150-ton per section scales. The 
transverse beams shall be securely fastened to the end walls 
of the pit 

Protection From Corrosion 


1. Shop Painting—All scale parts and structural steel 
shall be painted with one coat of red lead paint before 
leaving the factory. In riveted work, the surfaces coming 
in contact shall be given one coat of red paint before being 
riveted together. All parts inaccessible after erection shall 
be given a second shop coat of red lead paint 


Appendix D—Freight Terminals 

Under this heading the committee presented revi 
sions of the present definitions and added ‘certain 
new definitions. It also combined, into a consistent 
whole the conclusions in regard to this subject which 
are included in the 1921 Manual and supplements to 
the Manual and recommended the adoption of these 
definitions and conclusions as assembled. 

Appendix E—Mechanical Means for Controlling or 
Retarding Movement of Cars in Hump Yards 

The committee made studies during the year relat- 
ing to grades, arrangement of leads and the econ- 
omies in hump yards with car retarders, based on 
experience with such yards during the past year. 
The report stated that in designing a hump yard the 
question of grades should be studied carefully, taking 
into account climatic conditions, prevailing winds and 
the proper compensation for curvature. The yard 
tracks connecting near the throat of the yard present 
less resistance than the outside tracks since they have 
fewer curves, also because their grades extend farther 
into the yard. For these reasons they should be as- 
signed to the classification of light, slow-running 
classes of cars if possible. The compensation for 
curvature should be less for heavy loads than for 
empties; 0.025 per cent per degree being suggested 
for the former ; 0.04 per cent for empties, and 0.03 per 
cent for the average run of traffic. 

The report was accompanied by plans and profiles 
of the Gibson, Ind., westbound yard of the New York 
Central; the Markham, IIl., northbound yard and the 
East St. Louis yard of the Illinois Central and the 
Blue Island eastbound yard of the Indiana Harbor 
Belt, each of which is equipped with car retarders. 
Three illustrations were also presented of the instal- 
lation of appliances for braking wagons in marshall- 
ing yards controlled from a distance on the Midi 
Railway of France at Bordeaux and Nerboune. 

Appendix F—Suitable Profile for Hump Yards 

\ report was submitted on suitable profiles for 
hump yards in which the question of gradients for 
retarder operation have been considered. To aid in 
this study 12 formulas are presented covering accel- 
eration due to gravity as modified by car resistances 
and the effect of the rotating wheels. 

The committee recommended that appendices E 
and F be received as information. 

Discussion 

[The report of the Committee on Yards and Termi 
nals was presented by Chairman J. R. W. Ambrose 
(Toronto Terminals) who asked H. L. Ripley (N. Y. 
N. H. & H.) to submit the revisions of the Manual in 
Appendix A. He moved the adoption of the definitions 
relating to passenger terminals. The motion was. car- 
ried. He also moved the adoption of the recommended 
changes in the matter now in the Manual relating to 
passenger terminals. The motion was carried without 
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debat He next n ved the adoption of the subject 
joint use of passenger terminals, and 

totion was carried. Sub-committee Chairman M. 
|. J. Harrison (Penna.) then presented a list of addi- 
tional definitions and his motion to adopt them for 
inclusion in the Manual was carried. Mr. Harrison then 
prese nted revisions for the gradients for motion weigh- 
ing on railway track scales, and proposed specifications 
for two section track scales without dead rails. His 


matter reiating 


lite 1 
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carried. Mr. Harrison next presented specifications for 
covering two-section knife edge track scales and moved 
their adoption. The motion carried. J. E. Armstrong 
(C. P. R.) presented the Material on Freight Terminals, 
and moved their adoption. The motion carried without 
debate. Otto Gersbach (C. J.) presented the report, 
which was for information only, on the subject of car 
retarders. Chairman Ambrose then concluded the re 
port by referring to the Mechanics of Car Movement 








motion to adopt revisions and specifications was on humps, after which the committee was excused. | 
R Unit G IC F 
» Ls © ~ 
eport on Uniform Genera! Contract Forms 
I Committ n Uniform Gen purchase of water. It submitted in 
ul Contra rn submitted a tentative form for discussion a form 
mplete revision ft the form of of agreement for the joint use of 
nstruction contract for approval freight terminal facilities and a 
under the head of revision of the form of agreement for use of rail- 
Vanual. It submitted in final form way property for public highways. 
for ad ption and publication im the Is Os lrwin, the chairman, was vice- 
Vanual a forn , agreement for chairman for the preceding five years 
furnishing water from railway ( and has been a member since its or- 
systems 1 employees and others ganization in 1908. He served pre- 
and a forn agreement for the \ viously as chairman in 1910 and 1911. 
J. C. Irwin 
Chairman 
Appendix B—Joint Use of Freight Terminal 


ORMS were submitted by the committe cover- 
ing agreements for (1) Furnishing Water from 

Railway Water Systems to Employees and 
Others; (2) the Joint Use of Freight Terminal Facil 
ities: (3) the Purchase of Water; and (4) the Use 
of Railway Property for Public Highways. The 
committee al submitted a revision of the form of 
onstruction contract. It recommended that the re 
vised construction contract, and the agreements for 
furnishing wate and for the joint use of freight 
terminal facilities be adopted for inclusion in the 
Manual and that the other two forms be received as 


Committe C. Irwin (B. & A.), chairman; Clark Dil 
lenbeck (Reading), vice-chairman; ( Frank Allen (Civil 
Engineer). W. H. Brameld (Erie), J. B. Carothers (B. & O.), 
W \. Duff ( N. R.). W. D. Faucette (S. A. L.), F. H 
Fechti ty B. Herman (Sou.), J. S. Lillie (G. T. W.), 
4 A. Miller (M. P.), O. K. Morgan (Cons. Engr.), F. L 
Nicholsor N. S.). C. B. Niehaus (C. of Ga), W. G Nusz 
(I. C.). H. A. Palmer (C. N. R.), Huntington Smith (N. Y. ¢ 
ne F l Charl Silliman (Pres. Conf. Com.), E. I 


Taylor (N. Y. N H. & Bi.) ¢ \. Wilson (Cons. Engr.), 
lohn Worley (1 f Mich.) 


Appendix A—Revision of the Manual 


| t year the committee reported that there was 
itter in the Manual pertaining to uniform gen 

era tract forms that was obsolete, nor could any 
appreciable condensation be made. Upon further 


consideration it was decided that results of value 
could be secured by studying revisions of the form 
of Construction Contract adopted in 1913, in the 
ht of recent experience and modern conditions and 
requirements \s result, this form has been revised 
in both substance and arrangement and was pre- 
sented for adoption as a substitute for the form now 
in the Manual 


Facilities 

Last year the committe submitted a final draft of 
agreement for the joint use of freight station facili 
ties. The discussion at the convention indicated a 
desire on the part of the Association to broaden the 
scope to include freight terminal facilities and the 
committee this year submitted a revised form cover- 
ing the joint use of freight terminal facilities, for 
discussion. 

The tentative form of agreement for use of rail 
way property for public highways has been revised 
and in its latest form was submitted for information 
and discussion. 


Appendix C—Agreements for Furnishing Water to 
Employees and Others 

This form has been revised to meet the criticism 
offered at the last convention and was submitted for 
adoption and inclusion in the Manual. The commit- 
tee also submitted an agreement for the purchase of 
water which it recommended for adoption. 

Discussion 

|The report was presented by Chairman J. C. 
Irwin (B. & A.) who introduced Sub-committee 
Chairman F. L. Nicholson (N. S.) to report on Ap- 
pendix A. Mr. Nicholson’s motion to adopt the re- 
vised form of construction contract was carried. Sub- 
committee Chairman F. L. Taylor presented Appen- 
dix B as information. In the absence of Sub-com- 
mittee Chairman W. H. Brameld (Erie) the report 
on Appendix C was presented by H. A. Palmer 
(C. N. R.), a member of the sub-committee, who 
moved its adoption. (Motion carried.) Progress re- 
ports were made on the remaining subjects. 
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W. D. Faucette (S. A. L.) then told of the work 
of the American Institute of Weights and Measures 
and the efforts that are being made to secure the 
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adoption of the metric system in this country, to 
which the Association is opposed. Following this 
the committee was excused. | 


Report of the Committee on Masonry 





Practice in the art of making con 
crete has been m a state of flux for 
several years. This has been due in 
part to the activities of the joint 
committee and also to the develop- 
ment of improvements in the methods 

f determining proportions. There 
has, therefore, been a definite need for 
a revision of the A. R. E. A. specifi 
cations for concrete which were 


adopted by the association in 1920, 











but it was hoped that this could be 
deferred until a final report had been 
issued by the joint committee. How- 
ever, in view of the desire to issue a 
new edition of the Manual, the 
Masonry committee has prepared a 
new specification which comprises tlre 
chief feature of its report at this 
convention. C. C. Westfall has been 
chairman of the committee for five 
years and a member for eight years. 





Cc. C. Westfall 
Chairman 


Hk report of the committee was confined to three 


subjects, (1) “Revision of the Manual; (2) De 
velopments in the Art of Making Concrete ( Ap 
pendix B); and (3) Specifications for Portland Cement 
(Appendix ( Revision of the Manual was divided 
under two heads, minor revisions which are given 
below, and complete new specification for concrete, 
covering both design and construction (Appendix A) 
It was recommended (a) that the new specifi 
be accepted and substituted for 
the specifications now appearing in the Manual. (b) 
That the new specifications for Portland cement 
be iccepted and be substituted for the specifications 
or Portland cement which now appear in the Man 


cations for concrete 


ial. (c) That under the heading Specifications fo 
Constructing Premolded Concrete Piles on page 415 
f the Manual, paragraph four be changed to read as 
follows: 


“Concrete shall be of such mixture as to give a strength 
of 3,000 Ib. per square inch at 28 days.” 

(d) That under the heading Specifications for 
Driving Premolded Concrete Piles on page 417 of 
the Manual the second paragraph of section eight and 
explanatory notes, all of which refer to the cuts and 
all cuts showing the details of concrete piles be 
omitted. 

(e) That the entire section Design of Reinforced 
Concrete Structures on pages 420, 421 and 422 of the 
Manual be omitted, as this information appears in 
the revised specifications for Concrete and Reinforced 
which are now offered 


The committee also recommended that the matter 
in Appendix B be received as information. 

Committee: C. C. Westfall (I. C.), chairman; Job Tut 
hill (P. M.), vice-chairman; J. T. Andrews (B. & O.), J. A 
Bohland (G. N.), G. E. Boyd (Ry. Age), H. M. Brown 
(F. E. C.), M. W. Beach (N. P.), T. L. Condon (Cons 
Engr.), T. L. D. Hadwen, J. L. Harrington (Cons. Engr.), 
M. Hirschthal (Port. Cem. Assn.), W. S. Lacher (Ry. Age), 
A. N. Laird (G. T.), J. A. Lahmer (M. P.), J. F. Leonard 
(Penna.), C. P. Richardson (C. R. IL. & P.), Blair Ripley 
(C P. R.), F. E. Schall (L. V.), L. W. Skov (C. B. & Q.), 
4. E. Smith (C. N. R.), T. M. von Sprecken (Sou.), G. E 
Tebbetts (C. R. T.), R. A. Van Ness (A. T. & S. F.) and 
J. J. Yates (C. R. R. of N. J.). 


Appendix A-—Specifications for Concrete 
MATERIAL AND WORKMANSHIP 

The new Specification for Concrete, Plain and Re 
inforced, is based largely upon the Specification of 
the Joint Committe on Concrete and Reinforced Con- 
crete. The most radical departure from the specifi- 
cation now in the Manual lies in the specification 
for proportioning, which is in accordance with the 
theory of the water cement ratio, based upon the pro 
duction of concrete of certain specified strengths, de 
pending upon the ratio of the water content to the 
cement content. 


Owing to lack of space only this portion of the 
specification is presented here. 


Proportioning 


Water Cement Ratio. (17) The porportioning of mate- 
rials for the class of concrete specified or shown on the 
plans shall be based on the requirements for a plastic and 
workable mix containing not more than the amount of 
water per sack (94 Ib.) of cement for each class of con- 
crete as follows: 


Amount of Water 


Class of concrete 


Compression strength Gallons of water 


lb. per sq. in. 28 days per sack of cement 
3,500 4.75 
3000 5 SO 
2500 6.25 
2,000 7.00 
1,500 8.00 
These quantities of water must not be exceeded. Water 


in the aggregate must be included in the quantity specified 
and subtracted from the amount added to the mixture 

Moisture in Aggregate. (18) Moisture in the aggregate 
shall be measured by methods satisfactory to the engineer, 
which will give results within 1 Ib. for each 100 Ib. of 
aggregate. 

Workability. (19) The mixture shall be such as to pro- 
duce concrete that can be worked readily into the corners 
and angles of the form and around the reinforcement with- 
out excessive spading. The workability will be controlled 
by adding or deducting fine or coarse aggregate, but in no 
case shall the amount of coarse aggregate be such as to 
produce harshness in placing or honeycombing in the 
structure) 
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Slump 0) The ump shall be within the following 
limit 
Slump Inches 
Type f Worl Minimum Maximum 
Ma 1\ t t | 2 
Heavy wall iD nad heat 2 : 
1} I WW ’ 0 
Pavel 
Tests : i il by 
t} ry 
1 As 
os 
Compression Tes 
hall b . ne I 
Method M met Cor ' 
the | (S . 
S I 
t M 
‘ on gas , . ‘ ~ ) nat 
( ) un Sox f esting Materia 
DESIGN 
Lhe sectior n Design is in accordance with the 
Report of the oint Committee, with the exceptior 
of the complete elimination of certain controversial 
theories, which include the section on Flat Slabs, 
Columns and I-beams Chere are also some changes 
in the permissible unit stresses and some minor 
changes throughout the specifications 


space we present below only the 
summary of working stresses. 


Summary of Working Stresses 


General. (126) The following working stresses shall be 
used 
where / ultimate mpressive streneth of concrete at age 
f 28 days, based on tests of 6 by 12-in. or 8 
by 16 n cvl nders made and tested in accord 
ance with the Standard Methods of Making and 
Storing Specimens of Concrete in the Field and 
the Tentative Method of Making Compression 
lest t Concrete 


Direct Stress in Concrete 
Direct Compression 


127 Piers and pedestals 0.257 
Compression in Extreme Fiber 
128. Extreme fiber stress in flexuré 0.35f 
Extreme fiber stress in flexure adjacent to 
supports of continuous beams 0.40f° 
Tension 
129. In reinforced concrete members None 
In plain concrete 0.025f' 
Shearing Stress in Concrete 
Longitudinal Bars Without Special Anchorage 
130. Beams without web reinforcement 0.02f". 
Beams with stirrups or bent-up bars or com 
bination of the two 0.06f° 
Longitudinal Bars Having Special Anchorage 
131 Beams without web reinforcement 0.03f". 
Beams with stirrups or bent-up bars or a 
combination of the two 075f' 
Flat Slabs 
132. Shear at distance d from capital or dropped 
panel 0.03f'. 
Other limiting cases in flat slabs 
Footings 
133. (a) Longitudinal bars without special an- 
chorage 0.02f'. 
(b) Longitudinal bars having special anchor 
age 0.03f". 


Stresses in Reinforcement 
Tension in Steel 
134 Billet-steel bars: 
(1) Structural steel grade 
(2) Intermediate grade 
(3) Hard grade 
Structural steel 
Cold drawn steel wire 
Compression in Steel 
135. (a) Bars Same as Section 134 (a) and (b) 
(b) Structural steel core of com 
posite column 


16,000 Ib. per sq. in 
18,000 Ib. per sq. in 
18,000 Ib. per sq. in 
16,000 Ib. per sq. in 
18,000 Ib. per sq. in 


16,000 Ib. per sq. in 


Reduced for slenderness ratio 


16,000 Ib. per sq. in 


(c) Structural steel column 
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Compression in Cast-Iron 
136. Composite cast-iron column.. .10,000 Ib. per sq. in. 
Bond Between Concrete and Reinforcement 


137. (a) Beams and slabs, plain bars... 0.04f". 
(b) Beams and slabs, deformed bars... 0.05f'. 
(« Footings, plain bars, one-way 0.04f'. 
(d) kootmes; deformed bas, one way 0.05f'e 
(e) Footings, bars tw6 ways . (c) or (d) 

reduced by 25 per cent 
Appendix B—Development in the Art of Making 
Concrete 


The strength of concrete and the relative economy 
of its manuiacture will be unknown quantities until 
the laws governing its proportioning and manufac- 
ture are generally understood and applied. Develop- 
ments in the art of making concrete have provided 
gages whi may be used to measure, in advance, the 


effect ot changes in procedure to meet unavoidable 
cnanges it held conditions. 
he effect of too much water in concrete has been 


for many years, but there was no ready 
means at hand to measure the extent of its influence. 
hus, when the conditions of field work appeared 
to call for large quantities of water, the intuitive 
knowledge of the bad effect of excess water did not 
have sufficient background to bring about a proper 
restriction of its use. Modern developments, how- 
ever, not only outline the bad effects of an excess 
quantity of water in concrete, but also indicate the 
reduction in strength caused thereby. 

The basic and fundamental relation between the 
strength of concrete and the ratio of water to the 
cement has been proven by a number of independent 
investigators after many thousands of tests under 
laboratory conditions, and corrobérated by practical 
field tests on every-day construction projects. A defi- 
nite relation between the strength and the ratio of 
water to cement is found to persist regardless of the 
proportions of the aggregates or the ratio of the 
quantity of cement to total quantity of aggregate 
for all mixes that are workable and plastic. This 
relation may be stated as follows: 

Within the limits of workable, plastic mixes, the 
strength of concrete bears a definite relation to the 
ratio of the total volume of water in the mix to the 
volume of cement used. 

The explanation for this relation between strength 
of concrete and the ratio of water to cement is logical 
and obvious. The strength of concrete depends en- 
tirely upon the bonding quality of the cement in the 
mix. When water is added to cement, a paste is 
formed and the strength of concrete depends upon the 
strength attained by this cement paste. Increasing 
the quantity of water beyond that necessary to pro- 
duce a workable mix serves to dilute the cement 
paste and produces a dispersion of the cement par- 
ticles so that adhesion between the cement particles 
themselves and between cement and aggregate is 
greatly weakened. An excess of mixing water results 
in concrete of low strength and inferior resistance to 
weather and other destructive agencies. Such qual- 
ities as water-tightness and resistance to wear are 
also to a large degree directly related to the strength 
of the concrete. 

Since the strength depends on the ratio of the 
water to cement, it follows that arbitrary proportions 
of cement and aggregate without reference to the 
amount of water have little meaning insofar as the 
strength of concrete is concerned. It is also obvious 
that by keeping the ratio of water to cement constant, 
the same strength may be obtained with various 
quantities of aggregate. 
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It follows, therefore, that the design of a concrete 
mix by the water-cement ratio method consists of 
two general steps: 

(1) Fixing the water-cement ratio that will produce the 

required strength (free water held by the aggregate 


must be included as mixing water in fixing this 
ratio.) 

(2) Determination by trial or calculation, or both, the 
proportions of cement, fine and coarse aggregates 


which can be most economically used to produce 


concrete of the required workability 


BULKING OF SAND 


It has been only within the last few years that the 
importance of the bulking of sand due to moisture 
content has been sufficiently recognized and proper 
correction made for it. 

Fig. 1,2 and 3 show in somewhat exaggerated form 
the bulking effect of contained moisture in sand 

From these illustrations, it will be noted that 
the volume of a given quantity of sand is increased 
all out of proportion to the quantity of moisture it 
contains. Take the coarse sand, graded from 0 to 4 
(Fig. 1) for example. Here, as in the other two 
cases, all jars contain the same weight of sand, when 
dry. It will be noted that with one per cent of moisture 
(Column No. 3) the volume of the sand is greatly 
increased over its volume in a dry, rodded condition 
(Column No. 1). With a mosture content of five per 
cent (Column No. 5) the increase in volume or bulk- 
ing reaches a maximum. Beyond this point, an in 
crease of moisture content is accompanied by a de- 
crease in volume, until at saturation (Column No. 9) 
the volume is practically the same as when dry 
rodded. The illustrations just referred to (Figs. 1, 2 
ind 3), show the heights of sand in test jars having 
1 height several times the diameter. The tendency 
for the damp sand to stick to the dry sides of such 
ars, however, increases the height of the sand col 
umns and consequently the “bulking” as indicated on 
Figs. 1, 2 and 3 is slightly greater than would be 
encountered in the field. 

It will be evident from these illustrations that an 
arbitrary volumetric proportion such as 1 :2:4, which 
has been in general use, would introduce quantities 
of sand into the mix, varying within wide limits, de 
pending on the quantity of moisture present. 

The maximum size and grading of the aggregate 
are closely related to worxability and numerous in- 
vestigations and tests have been made to develop a 
practical method of proportioning fine and coarse 
aggregate on the basis of its size and grading. A 
grading factor, known as the fineness modulus, has 
been proposed by the Structural Materials Research 
laboratory as of great value in determing the eco- 
nomic mix for any specified aggregate. 

The fineness modulus (grading factor) of an aggre- 
gate is determined by passing a sample of the aggre- 
gate through a set of standard sieves and adding 
together the per cent by weight held on each of 
the sieves. An arbitrary division between fine and 
coarse aggregate is taken as the No. 4 sieve. The 
fineness modulus of concrete sands ranges from about 
1.5 to 3.75 and that of coarse aggregate from about 
4.00 to 7.75. Knowing the fineness modulus of the 
fine and coarse aggregates, the fineness modulus of 
any known combination of these is easily computed. 
Tests have indicated the maximum fineness modulus 
of combined aggregate that can be used with a prac- 
tical certainty that the concrete will be workable. 
This maximum will vary with the maximum size of 
the coarse aggregate. The maximum fineness mod- 


ulus of the combined aggregate that will give a con- 
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crete just within the limits of workability, or just 
under the region of harshness, forms a very con- 
venient and correct basis for computing the propor- 
tions of fine and coarse aggregate. In other words, 
the use of the fineness modulus grading factor gives 
the operator first hand information as to the propor 
tions of fine and coarse aggregate he can use that will 
enable him to get the maximum amount of concrete 
out of a bag of cement and a fixed quantity of water. 
\ctual trial in the field may show the advisability 
of changing these proportions, but the proportions, 
worked out in advance, form a working basis from 





BULKING EFFECT OF MOISTURE ON SANDS 
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The Relation of Moisture in Sand to Bulking 


which the operator can add or subtract fine or coarse 
aggregate or both in order to obtain the workability 
desired for the particular work in hand. 


INUNDATION Metiop OF MEASURING OF FIN} 
AGGREGATE 


The inundation method corrects the bulking of fine 
aggregate by reducing it to a constant condition of 
measurement. In other words, if the sand is meas- 
ured in an inundated condition, the error due to 
bulking is eliminated (Fig. 3). 

In general, the inundation method of measuring 
fine aggregate simply consists in pouring or sifting 
the sand into a container of a known volume which 
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has in it more than enough water to submerge the 
sand. Commercial inundators are so arranged that 
* volume of the inundator can be changed at will. 
Where it is desired to control the ratio of water 
to cement accurately, the contained moisture in the 
coarse aggregate and the amount of water that it 
will absorb must also be determined and correction 
made theret 

\pplication of the water-cement ratio as a basis for 
proportioning has passed beyond the stage of experi- 
mentation and is now common practice on many rail 
roads. It does not require new mixing methods or 
new mixing equipment, and all of the knowledge 
gained by past experience may be utilized in apply 


i? \ 


ing it. It furnishes the operator with a simple but 
basic law by which to judge every application of his 
yractical k1 wledge 


Appendix C—Standard Specifications and Tests for 
Portland Cement 
\ new specification for Portland Cement is sub 
mitted, this specification being one that has been 
lately adopted by the American Society for Testing 
Materials, and was prepared by a committee of that 
ciety upon which are three members of the Ma 
mry Committee of the American Railway Engineer 
ing Associatior 
Che only marked departure from the earlier speci 
heation hes in the elimination of the requirements 
ind tests tor specific gravity and in a change in the 
tensile strength requirements. The new clause cov 
ering tensile strength is as follows: 
Tensile Strength—The average tensile strength in pounds 


per juare inch of not less than three standard mortar 
briquets mp d of one part of cement and three parts 
t standard ind, by weight, shall be equal to or higher 
han the wit 

Age at Test Tensile Strength, 
Day Storage of Briquets Lb. Per Sq. In 

7 iy in moist air, 6 days in water 225 

8 ld n moist air, 27 days in water 325 

Discussion 

C] an C. C. Westfall (1. C.) presented the report 
ind after briefly outlining the subject matter moved that 
tions for concrete, plain and remforced, 
ained ippendix A, be accepted for inclusion im 
Vanua B. R. Leffler (N. Y. C.) offered ten sug 


gestions on the Specifications, the first of which, on 
workability, in which he suggested a foot note to bring 
sut more clearly that the water-cement ratio is an ap 


proximation, the committee accepted. On the second 


wint Mr. Leffler’s question was as follows 
Mr. Leffler: I would like to ask the committee if its 
nethod of determining workability is affected if th 
umount of water per bag of cement and the number 
f bags of cement to a cubic yard of concrete remains 
eo n (Port. Cement Assoc.): The amount of 
1S¢ per ¢ ub yard of concrete under this spe Cl 
fication will change with the aggregate, but the amount 
water per bag of cement will not change. If you 
have a poorly graded aggregate and have obtained with 
1 cubic ird of concrete with a given amount of 
cement, it will take less cement to obtain a cubic yard of 


cement with the same ratio of water in cement if you 
have a well graded aggregate, so that the amount of 
cement required for a cubic yard of concrete will de 
pend largely upon the grading of the aggregates, and 
the workability necessary for the particular work. 

Mr. Leffler: I want the Association to grasp the point, 
that you are not going to obtain workability by just 
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shifting from coarse to fine, or from fine to coarse ag- 
gregate. You are going to incorporate either more or 
less cement. I want to bring that out clearly so we 
understand what this water cement ratio implies. 

Section 20 gives the slump requirements. We should 
not attach too much importance to this slump require- 
ment. If we use a coarse slag, and coarse slag will 
make the best concrete, we would get no slump. If we 
use round pebbles we might get a slump. I regard the 
slump tests of value in the field to this extent: Having 
made a few preliminary experiments in the field as to 
the amount of water required we can then use a slump 
which fits the material that is furnished and the in 
spector will be able to establish in his own mind a 
proper relation between the amount of water and the 
amount of cement. 

Chairman Westfall: The committee feels the same 
way in regard to the slump test. A person will deter- 
mine the workability or the consistency of the concrete 
required, then use a slump test to maintain that con 
sistency. The slumps given in the tables were taken 
to apply to the type of the material and graduation of 
materials called for in the specification 

Wm. G. Atwood: My criticism is on the title of the 
specifications. We have here a specification for Port- 
land cement concrete. That is the only kind of concrete 
that many of us are using at present, but the use of 
high aluminum cement requires a totally different speci- 
fication in some details. I therefore move that these 
specifications be entitled “Specifications for Portland 
Cement Concrete, Plain and Reinforced.” |The motion 
carried. | 

Mr. Leffler also suggested that Section 22 be amended 
to provide for the making of four test cylinders for 
every 500 cu. yd. of concrete and not less than three on 
any job. After much discussion the committee accepted 
it. Mr. Leffler objected to the use of compression tests 
of cast test cylinders as a criterion on the strength of 
the concrete, but after much discussion it was the con- 
sensus of opinion that no other form of test was prac- 
ticable in most cases. He also moved that Section 23 
be modified to limit the capacity of mixers to 4 yd., but 
after considerable discussion he withdrew the motion. 

H. C. Crowell ( Penna.) asked the committee whether 
it had considered the possibility of using 1,000-lb. con- 
crete. The chairman replied that the committee had not 
because it considered concrete below the 1,500-Ib. limit 
too lean to weather, or concrete that would disintegrate 
from the action of underground water. 

Mr. Leffler then moved the grouting requirement be 
omitted in connection with depositing new concrete 
against concrete which has hardened. The motion was 
lost. His next suggestion was that a provision be in- 
cluded in the specification limiting the number of layers 
of horizontal reinforcing bars in the bottom of a beam 
to three lavers. After considerable discussion in which 
it was shown this would prohibit the construction of 
mattresses with four-way reinforcing and flat slabs 
similarly reinforced, the motion was lost. He also 
wanted a footnote to indicate value of the extreme fibre 
stress in flixure is based on the straight line formula but 
his motion failed for want of a second 

[Mr. Leffler also objected to Section 30 covering the 
requirements for chuting concrete and moved its elimi- 
nation and the substitution of a statement to the effect 
that no chuting be permitted, but the motion was lost. 
His motion to eliminate the use of grout as specified mn 
Section 36 was lost. Chairman Brumley then put Mr 
W estfall’s original motion to adopt the specifications for 
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concrete, adding that the vote be taken on the specifica- 


tions as amended in the discussion. The motion carried. 


The specifications for Portland cement appearing in the 
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committee’s report were also adopted. The remainder 
of the revisions of the Manual recommended by the 
committee were approved and the committee dismissed. | 


Report of the Committee on Roadway 





The outstanding feature of the 
report of the Committee on Roadway 
is an extended discussion of “Perma- 
nent Roadbeds.” Not only does the 
committee present a large fund of 
information on current developments 
and earlier studies of this subject and 
a valuable collection of matter on the 
history of railway track, but it also 
presents an analysis of the advantages 
claimed for permanent roadbeds 











which are well worthy of serious 
study. Methods of handling slides, 
deformations of roadbeds, and a sup- 
plemental report on corrugated metal 
culverts, were also presented. J. C. 
Wrenshall is making his first appear- 
ance as chairman of this committee 
but he has been a member of the 
committee for the past six years and 
has served as vice-chairman of the 
committee for the past five years 





J. C. Wrenshall 
Chairman 


HE committee’s report included (1) Revision 

of the Manual, (Appendix A), (2) Corru- 

gated Culverts (Appendix B), (4) Deforma- 
tions in Roadbeds (Appendix D), (5) the Drainage 
of Yards and Main Lines, (Appendix E), and (8) 
Permanent Roadbeds, (Appendix H). Appendices 
A, B, D, E and H are presented in abstract below. 
In addition, brief progress statements were offered on 
(6) Corrosion of Fence Wire and (7) Specifications 
for Fence Posts, while on subject (3) Methods of 
Handling Slips and Slides, the committee presented an 
account of the manner in which a slide on the Hinton 
division of the Chesapeake & Ohio, was removed by 
sluicing 

The committee recommended that the changes in the 
Manual, (Appendix A) be approved, that the reports 
in Appendices B, D, F, G and H be accepted as infor 
mation and the subjects reassigned and that the reports 
in Appendices C and E be accepted as @nformation and 
the subjects be discontinued. 

Committee: J. C. Wrenshall (Reading), chairman; C. W 
Baldridge (A. T. & S. F.), vice-chairman; Anton Anderson 
(C. I. & L.), H. B. Barry (St. L.-S. F.), E. J. Bayer (P. & E.). 
4. E. Botts (C. & O.), Samuel L. Conner (Tufts Col.), G. S 
Crites (B. & O.), C. C. Cunningham (C. R. I. & P.), C. A. 
Daley, E. B. Fithian (M. P.), J. R. Hoagland (C. & A.), 
W. M. Jaekle (S. P.), J. E. Johnson* (P. M.), Noah John- 
son (Wab.), W. W. Kelly (A. T. & S. F.), W. G. Morgan 
(K. C. S.), E. C. Oyler (Penna.), O. V. Parsons (N. & W.), 
E. M. Smith (B. & M.), W. C. Swartout (M. P.), R. M. 
Thomas, D. W. Thrower (I. C.), H. E. Tyrell (Sou.), Jami 
son Vawter (U. of IIL), B. A. Wait (C. R. L & P.), W. D 
Wiggins (Penna.), A. T. Wilkinson (N. Y. C. & St. L.), 
I. R. Wilks (Ingot Iron Ry. Prod. Co.), and W. H. Wood- 
bury (D. & I. R.) 


Appendix A—Revision of the Manual 
The following were among the most important changes 
recommended : 
CHANGE IN DEFINITION 
Borrow (noun).—All material, used in making embankments, 
which does not come from necessary excavation 
GENERAL SPECIFICATIONS For USE oF VEGETATION For 
PROTECTION OF Stopes AGAINST EROSION 
As Bermuda grass cannot be grown successfully as a 
general proposition, its use being limited to restricted 


*Died September 8, 192¢ 


areas, it is recommended that the “Specifications for 
Sodding with Bermuda Grass”’ be transferred as infor- 
mation to the proceedings, the matter below to be in- 
serted in the Manual. 

(1) The slopes shall be graded to whatever final surface 
iS desire d 

(2) Vegetation suited to the conditions existing in the terri- 
tory where slopes are to be protected, shall be selected. This 
may consist of sod transferred from other locations; sod grown 
yn slopes, as a result of seeding; vines such as honeysuckle, 
myrtle, etc., and dwarf species of shrubbery. 

(3) If the material of the slope is not fertile, it may be 
given a dressing of loam, manure, or commercial fertilizer. As 
manure generally centains weed seeds, care must be taken, 
where applied, to prevent troublesome weeds from going to 
seed 

(4) In order to prevent newly laid sod, transferred from 
other locations, from slipping, it is necessary to hold same 
to the slopes by use of wooden pins not less than seven (7) 
inches long, spaced not more than two (2) feet apart. 

(5) A good seed mixture for well watered parts of the 


-ountry consists of about 50 per cent alfalfa, 25 per cent 
Kentucky blue grass, and 25 per cent of red top seed. Care 
must be taken to inoculate the alfalfa seed, if the soil has not 
previously grown alfalfa. Sweet-clover is also effective at 
many locations, and in some sections of the country Bermuda 
vrass is found to be best 

(6) Honeysuckle vines are effective at many locations, recom- 
mended spacing of plants being two feet apart. 

(7) The following species of dwarf shrubbery may be used 
under certain conditions: Indian current (symphoricarpos 
vulgaris); bitter-sweet—American; Forsythia (intermedia). 


Appendix B—Corrugated Metal Culverts 


The committee has continued taking readings on the 
Farina, Ill, test and has endeavored to analyze this 
data mathematically. The previous report included read- 
ings to August 11, 1925. Readings of December 9, 1925, 
showed a slight increase of pressure over those of 
August 11; readings of March 24, 1926, showed a de- 
cided drop ; and others of June 29 and October 8, taken 
after the line was opened to construction traffic, were 
about the same as the ones of December 9. 

Studies on Stress and Failure.—The majority of en- 
gineers would probably prefer to use the extreme fibre 
stress as a measurement of the safety of a corrugated 
culvert. This is difficult to determine on account of 
the large number of factors that enter into the problem 
due to the flexibility and large deflection of the pipe in 
comparison with the rigid type. In addition the rela- 
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tion between fiber stress and ultimate failure has not 
been definitely determined, in the case where the culvert 
is subjected to the action of forces due to embankment 
load. If, however, some rational method be adopted 
for the calculation of this stress, the stress so calculated 
can be used as a criterion of the safety of the culvert if 
this same method is used for the calculation of the stress 
at the yield point or at failure. 


Failure Indicated by Deflection The easiest indi- 
cator to use in determining the relative safety of cor- 
rugated culverts under load would be by the measure- 
ment of their percentage of deflection if the proper 
relation could be shown to exist. This would be true 
only if the gages and diameters of the various culverts 
were in such combination that their degree of rigidity 
would be about the same. Corrugated culverts, on ac- 
count of the uniform depth of the corrugations, are not 
as much affected by a change in thickness of the metal, 
in this respect, as are other classes of culverts. 


The sub-committee can make no further recommenda- 
tion along this line without further study as the only 
data available have been the readings of the 42-in. and 
the 48-in. culverts under a maximum embankment height 
of 35 ft. The stresses developed in the 24-in. culvert 
were too small to be of value in this study. It will be 
necessary to have information from larger and smaller 
diameters under higher fills in order to develop higher 
fiber stress. It may then be possible to determine the 
proper relation which exists between deflection and 
stress and ultimate failure. 

Relation Between Stress and Deflection From a 
study of the accepted deflection and moment formule 
it can be shown that the per cent deflection in a pipe 
has a constant relation to the stress times the diameter 
divided by the distance from the neutral axis to the 
extreme fiber. In corrugated metal this latter can be 
considered a constant due to the uniform depth of corru 
gations and small range in gages used. This should 
give a straight line relation between per cent deflection 
on one ordinate and stress times diameter on the other. 
In the computations made so far by the committee this 
straight line relation has held true for all except very 
low stresses in which the effect of direct thrust is a 
considerable portion of the total stress. 

The deflection of corrugated culverts is an exponen- 
tial factor of the height of embankment. Diagrams can 
be made giving the deflection of various sizes and gages 
of culverts and these used in conjunction with a diagram 
such as mentioned in the paragraph preceding should 
enable the engineer to pick the proper culvert for any 
height of embankment and have the desired factor of 
safety. 

Present Needs.—The present need of the committee 
is field tests on corrugated pipe, tested to failure. There 
have been no indications of failure of the corrugated 
pipe in the Farina test. It will probably take field tests 
of 60-in. and 72-in. under high embankments to get the 
desired result 

Resources.—Tests are being made at various institu- 
tions and the committee will have access to these results 
when published. These are expected to clear up the 
load variation for different diameters, the distribution of 
load, the load law for different degrees of rigidity, the 
equation for deflection of pipe tested under test con- 
ditions and the correlation of laboratory tests to field 
tests at least in regard to the rigid type. 

Acknowledgements.—The committee is indebted to the 
Armco Culvert Manufacturers’ Association and the 
American Sheet & Tin Plate Company for financial as- 
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sistance in the tests and the expenses incidental to the 
collecting and analyzing of the available information. 


Appendix D—Deformations of the Roadbed 


The laboratory tests made by the Special Committee 
on Stresses in Railroad Track indicate that static pres- 
sure is not uniformly distributed over the roadbed 
through less than 21 in. of ballast. In an effort to re- 
duce the results of these tests to a definite unit we 
applied them to a section of track, using 6-in. by 8-in. by 
8-ft. cross-ties spaced 21 in. center to center, and loaded 
with a heavy Mikado type engine. A logarithmic chart 
constructed on this basis indicates a maximum pressure 
of 10,400 Ib. per sq. ft. and an average pressure of 
7,800 Ib. per sq. ft. at a depth of 6 in. below the bottom 
of the ties. At a depth of 18 in. below the bottom of 
the ties the maximum pressure is 2,500 Ib. per sq. ft. 
and the average pressure is about 2,000 Ib. per sq. ft. 

The average pressure at the 6-in. depth is greater than 
most soils will stand, and when consideration is given 
to the fact that the actual pressure increases from this 
figure to the maximum which applies under the rail, 
it will be readily seen that the roadbed should be de- 
pressed under the rail. 

No impact has been considered in the above, nor has 
any consideration been given to special impact produced 
by the action of the counterbalance. 

While the tests indicate that the load is not uniformly 
distributed over the roadbed at depth of less than 27 in. 
of ballast, it is not absolutely necessary to adhere to 
that depth as it will be seen from the above that the 
maximum pressure at a depth of 18 in. is only 2,500 Ib. 
per sq. ft., which is well within the bearing capacity 
of most ordinary soil, and even a lesser depth may be 
used without producing deformations of the roadbed 
under lighter loads and certain classes of roadbed with 
high-bearing capacity. 

Laboratory tests and theoretical charts may not be 
conclusive, but these figures emphasize conditions which 
are generally found in roadbed deformations. The de- 
pressions are pronounced parallel to and directly beneath 
the rails, with the greatest depth directly under the tie. 
The committee does not wish to offer any conclusions, 
but it does call special attention to Appendix D, Vol. 21, 
pages 832 and 833 of the Proceedings, and wishes to 
add the weight of its recommendations to those pub- 
lished in the Manual under the heading of “Proper 
Depth of Ballast.” 


Appendix E—Drainage of Roadway Where There 
Are Three or More Tracks 


Surface drainage may be secured by installing pipes 
of reinforced concrete or other suitable material, into 
which the surface water is conducted by means of fre- 
quent openings with gratings. These pipes should, if 
practicable, lead into the natural flowage channels. 
Lateral ditches or drains and banks or bank protection 
should be provided of proper design and location to 
prevent water from outside the yard area entering the 
yard. 

The following method of providing drainage for yards 
having a subgrade that will hold water has been used 
by one road in the central west. The surface of the 
ground was graded one foot below profile subgrade. 
River sand was brought in and unloaded to the depth 
of one foot and on this the ballast was replaced. French 
drains, constructed of brick-bats, pieces of stone, old 
concrete and the like were installed at intervals of 
500 ft., extending entirely across the yard and placed 
a little below natural ground, so that any moisture in 
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the sandbed or lower would find an outlet in the natural 
drainage channels. 

The drainage of roadbed carrying three or more main 
tracks, as reported by two eastern railroads, is not ma 
terially different from that provided for a single or 
double-track line. One trunk line railroad, having much 
third and fourth track, provides that transverse tile 
drains be installed in wet cuts, about 400 to 500 ft 
apart. Between each pair of tracks longitudinal tiles 
entering into the cross-drains are laid in a trench filled 
with broken stone. On another railroad, in a wet cut 
with four tracks, an 18-in. terra cotta pipe was laid, 
with open joints, in a ditch below the level of the sub- 
grade, outside and parallel to the tracks, with good 
results 

It is sometimes the practice to dig a trench with a 
small steam shovel between each pair of main tracks, 
fill the tracks with broken stone ballast and provide 


cross-pipe drains at suitable intervals to carry the water 


beyond the roudbed. No pipe should be used of less 
diameter than 18 in., where such pipe extends under 
three or more tracks 


Appendix H—Permanent Roadbeds 


The committee made an exhaustive search of all the 
literature on the subject and presented reprints from 
a wide variety of sources discussing the possibilities of 
“Permanent of Roadbeds.”” Among these was an article 
by J. W. Schaub which appeared in the Engineering 
News of January 5, 1899, a paper read before the 
American Concrete Institute in June, 1919, and the 
article by Frank H. Alfred which appeared in the 
Railway Age of December 12, 1925. Other interesting 
information presented was of an historical character 
including a paper on the development of rail and track 
by J. Elfreth Watkins, presented before the American 
Society of Civil Engineers in 1890. The comments of 
the committee were in part as follows: 

The anticipated savings to be expected from perma 
nent roadbed construction are summed up by one advo 
cate as follows: 

(1) Reduction in the cost of maintenance of way 

(a) Ties eliminated 

(b) Ballast eliminated 

(c) Track labor eliminated 

(d) Probably reduced wear on rails and angle bars 
(2) Reduction in the cast of maintenance of equipment 
(3) Reduction in train resistance, resulting in 

(a) Less fuel consumed 

(b) Greater tonnage per train, with fewer trains, or 

higher speed, with less train hours 

(4) Greater safety, especially at high speeds 

(5) More comfort for passengers, due to smoother riding 

and freedom from dust 

(6) Advertising value to early users 

Several plans advocated eliminate the ties and also 
eliminate the ballast as such, but they do so by substitut- 
ing for them a very much more expensive construction. 

The statement that track labor will be eliminated is 
open to question. The tests of slab concrete track con- 
struction on the Northern Pacific show that such con- 
struction can, and does, settle, which would make 
necessary some form of resurfacing work, probably 
much more tedious and difficult than is the present form 
of surfacing track. Also, experience with all forms of 
concrete goes to show that failures of the concrete itself 
must be expected occasionally. Not only must settle- 
ment be expected but concrete slabs, if used in the north 
half of the United States, are almost sure to be forced 
out of surface by frost action, at places, whenever the 
weather becomes quite cold. The question of cost of 
maintenance is so uncertain that it must be considered 
to be as liable to be increased as it is to be decreased, 
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and consequently left out of the claims as to advantage 
or as to disadvantage of the plans. 

The fourth item under the general heading of ‘“Re- 
duction in the cost of maintenance” reads ‘Probably 
reduced wear on rails and angle bars.”” This is “playing 
a long shot,”’ for the rails if carried upon a rigid and 
unyielding support are more than likely to receive 
greater punishment from the blows of the wheels than 
they will receive if not supported quite so rigidly. 

The second main heading under “Savings” reads “Re- 
duction in the cost of maintenance of equipment.” This 
again is open to question, since wheels moving on a 
yielding rail will be raised and lowered over inequalities 
by a gradual movement, while wheels rolling over a 
rigid support will be raised and lowered by a jolt, 
wherever any uneven surface is struck, and no track will 
be maintained for very long in so smooth a surface that 
there will be no uneven spots in it. The cost of mainte- 
nance of equipment, like the maintenance of track, will 
have to be determined by actual experiment. 

The reduction in train resistance is the one big and 
unquestionable gain that would result from a stiffer 
and more rigid track construction. This cannot be fig- 
ured with certainty as between rail carried upon cross 
ties, as track is now generally constructed, and the same 
rail carried upon a heavy and stiff concrete support, 
because no data exist which show the difference in the 
wave motions which will result under these conditions. 
However, a calculation has been made to show the op- 
erating economies due to the use of 130-Ib. rail in place 
of 90-lb. rail. These show that on straight level track 
with atmospheric resistance at 20 miles per hour a loco- 
motive should be able to haul 19.63 per cent more ton- 
nage over 130-Ib. rail than over 90-Ib. rail. 

With the difference between the capacity of a loco- 
motive working on 130-lb. rail as compared to 90-Ib. 
rail, amounting to 19% per cent on level track the dif- 
ference between the hauling capacity of any given loco- 
motive working on a concrete supported track over the 
same locomotive working on a cross-tie supported track 
could hardly be less, and naturally might be expected 
to be considerably more. There is, therefore, a prob- 
ability amounting to almost a certainty that the concrete 
construction of railroads should result in a 10 per cent 
increase in the traffic capacity of any locomotive above 
its capacity on the present type of railway. 

The assumption of a permissible higher speed over a 
concrete supported track is subject to question. The 
speed of trains as operated at present on well built and 
well maintained railways is not controlled by the con- 
dition of the track, but is limited by the curves. 

The fourth item under the head of “Savings,”’ as 
listed, promises “greater safety, especially at high 
speeds.” Comparatively few railway accidents involv- 
ing trains are the result of track conditions alone. Some 
are caused by the failure of equipment, some by the 
failure of some person to do what he should do, or 
doing of something which he should not do, some by 
outside agencies, and some by faulty track or the failure 
of some part of the track. Failures of track such as 
switch appliance failures, frog and crossing failures, 
etc., would probably occur just as often on concrete 
supported track as on cross-tie supported track, and rail 
failures might be more frequent instead of less so, on 
rigid track than on the present type of track. Only 
a test will determine such factors. At best, until a 
thorough test of concrete supported track is made one 
should only claim no greater risk from permanent track 
construction. 

The fifth item listed promises “More comfort for 
passengers due to smoother riding and freedom from 




















a 











a ua 


ent, tall 


~~ ee 


TF 





hE. ae eR 


862 RAILWAY AGE—RAILWAY ENGINEERING AND MAINTENANCE 


dust.”” It would seem that track carried by a permanent 
concrete roadbed should ride more smoothly than one 
carried on a more yielding support, but the yielding 
support may be acting as a spring and softening the 
jar which otherwise might be more abrupt and violent. 
Only a test will prove whether a rigid track will ride 
more smoothly than one less rigid, particularly after the 
track becomes somewhat old and worn. 

The promise of freedom from dust would be more 
convincing to the experienced traveler if it promised 
“less dust.” 

The sixth and last saving or advantage, “Advertising 
value to the early users,” can well be claimed, for any 
radical departure from present practice which promises 
to improve traveling conditions will unquestionably draw 
at least a trial trip from the traveler who can just as 
well go that way as any other. 


Discussion 


of the committee was submitted by 
Chairman |. C. Wrenshall (Reading) who introduce 
sub-committee Chairman E, C. Oyler (Penna.) to pre 
sent the subject matter in Appendix A. The motion to 
adopt t visions of the Manual was carried. 

Appendices B to G were introduced and received as 
information, following which the report on Appen- 
dix H, Permanent Roadbeds, was presented by C. W 
Baldridge (A. T. & S. F.), chairman of the sub-com- 
mittee. | 

\. N. Talbot [he statement is made, “There is, 
therefore, a probability amounting to almost a certainty 
that the concrete construction of railroads should result 
in a 10 per cent increase in the traffic capacity of any 
locomotive above its capacity on the present type of 


| The report 
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railway.” This, according to the statement here, is 
based up 1 reducti the rolling resistance of 1.45 
ased upon a reduction in the rolling resistance o! : 
lb. per ton That is given in the formulas for this 
in which the rollin riction, as it is called here, is 


changed from 2.19 Ib. per ton to 1.45 lb. per ton, while 
the journal friction is given as 4.40 Ib. per ton. I am 
not convinced that it is possible to make any such 
reduction as 1.45 lb. per ton in the rolling resistance, 
and I hope the committee, in continuing such work, if 
they do continue it, will attempt to get other informa 
tion bearing upon this, because if this is the principal 
advantage of the concrete base, we should certainly 
have more definite information than has been provided 


Mr. Baldridg: The figures for reduction in rolling 
loads as given here are based upon the tests made by 
Dr. Dudley some vears ago, and which I think you will 
find quoted in the various engineers’ books which I 
mentioned or which the committee has mentioned here 
in this report It is the intention of this committee to 


i 

continue th study and to endeavor to get other infor- 
mation, and we would be very glad to have anyone who 
has been doing dynamometer work to give us all that 
they can in re gard to the difference in the type of force 
required on different weights of rail 

W. C. Cushing (Penna.): This statement is made: 
The fourth item under the general heading of Reduc 
tion in the cost of maintenance, reads. ‘Probably re 
duced wear on rails and angle bars.’ This is ‘playing 
a long shot,’ for the rails, if carried upon a rigid and 
unyielding support, are more than likely to receive 
greater punishment from the blows of the wheels than 
they will if not supported quite so rigidly. As a corol- 
lary, did anyone ever see a blacksmith use a wooden 
anvil?” I would add another corollary, did anyone 
ever see a blacksmith use a hammer with springs? That 
remark has caused me to make this following statement, 
and it is a statement that is not written for this special 
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occasion, but in answer to a written request for an 
opinion on a subject very closely related. The question 
that was asked was in regard to resiliency, which is a 
very important part of this report. 

The term resiliency in connection with track is very 
loosely used by railway men themselves, and you have 
asked a very difficult question to answer, as you would 
probably receive different replies from different engi- 
neers. Resiliency should be in the vehicle and not in 
the track. The vehicle is a steam hammer of great 
striking force, and the greater the drop on the object, 
the greater the blow and consequent depression. It is 
important, therefore, to keep the track well up to its 
work and not allow any greater drop of the vehicle 
upon it than can be helped. For the reason that perfect 
track construction is difficult to obtain, its depression 
under the locomotive and cars has been called resiliency, 
whereas it is nothing more than weakness. It can be 
seen readily in the comparative riding of newly built 
stiff heavy rail track, such as 130-lb., as compared with 
the lighter weights of rail under the same trains. “An 
effort to obtain this stiffened type of track has just 
been made by the Pere Marquette at Beech, Mich., 
under the direction of its president, Frank H. Alfred, 
the construction of which you will find described in 
Railway Age of January 8, 1927, page 174. The trouble 
which Mr. Alfred will experience, however, with this 
track will be from the fact that it is laid on a vielding 
material and must necessarily have provision for re- 
adjustment as long as it will be serviceable. A provi- 
sion for readjustment has been provided, but does not 
seem to me that it will be effective over a sufficiently 
long period of time. Other railroads have tried these 
types of attempted permanent structure, which have 
resulted in failure. A concrete type of roadbed has 
been used in the Pennsylvania station in New York 
City, a small section of it in one of the tubes under 
the East river, and in the Hoboken tunnel of the D. L. 
& W. at Hoboken, N. J., but they are all on rock 
foundation, which is unyielding. 

A space distance between rail ends is not for the 
purpose of assisting in or providing for resiliency in 
any way. If it were not for the unyielding laws of 
temperature we would have no intermediate space be- 
tween rail ends, but would lay them as closely together 
as we could get them. 

In addition to this I will say that I think Mr. Bald- 
ridge’s splendid collection of facts on the types of 
concrete roadbed have been sufficient to prove already 
that a concrete roadbed, of concrete material, is not 
suitable for a roadbed directly under the rails as it has 
been constructed in the past. The only use for con- 
crete under the track that appears to be at all successful 
at the present time is its use as a mattress underneath 
the ballast where the track can receive its adjustment 
as will be necessary. It is not practicable to make 
bridge foundations for every foot of track, and conse- 
quently the unyielding nature required cannot be ob- 
tained without provision for readjustment 

W. E. Hawley ( D. M. & N.): Mr. Cushing’s re- 
marks are well taken. We have on our ore docks 24 ft. 
rails supported on walls every 12 ft., that is, every 
alternate wall supports the ends of the rails. It gives 
the effect that Mr. Cushing has reported of a hard 
anvil on which the hammering naturally takes place at 
rail joints as accentuated by the unyielding character 
of the support underneath the rail. On account of 
this anvil effect we have had excessive hammering on 
these rail joints. It is thought that in the next design 
for ore docks we will place the rail joints at the middle 
of the span on the steel, hoping to get a little more 
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elasticity and possibly a little more even base for the 
rail, and in that way we may eliminate some of the 
excessive rail hammering and battering that we have 
had before, and I think it is certainly liable to happen 
in the same experience in the solid roadbed as proposed 
in this new investigation. 

Mr. Baldridge: The committee recognizes very 
clearly the statement made by Mr. Cushing that the 
information gathered so far could bring about certain 
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deductions, but our instructions were to begin a study, 
and we know there are tests under way which should 
be followed farther before making a final conclusion. 
Therefore, we decided not to attempt any conclusions 
or partial conclusions at this time, and it has been the 
effort of the committee to keep an open mind on the 
subject and try to follow these tests to get the best 
we can out of them. [There being no further discus- 
sion the committee was excused. ] 


Report on Co-operative Relations with Universities 





This committee reported consider- 
able progress of a constructive 
character during the year. Its as- 
signments are such as to make it 
desirable to develop contacts with 
many organizations outside the rail- 
way field. It has spent a great deal 
of time learning how it can stimulate 
interest among university officials in P 
the study of transportation and m 
securing more precise imformation 





Robert 


HE scope of the activities of the committee is 
as follows: 

(1) A greater interest upon the part of 
railroad officers in assisting the universities to de- 
velop the best possible methods for the technical 
courses. 

(2) <A better means of bringing to the universities 
the results of our deliberations, where such can be 
made of value to them. 

(3) A better means of bringing to the attention 
of the railroads the benefits of a technical education, 
thereby acquainting them with the qualifications of 
graduates of these courses for initial service in sub- 
ordinate positions, and at the same time providing 
material from which men may be drawn for higher 
positions as they demonstrate their fitness. 

(4) <A means of stimulating a greater interest in 
the science of transportation among engineering 
students who may be inclined toward this branch of 
industry. 

(5) A means whereby the facilities of the univer- 
sities may be made more directly available for the 
research work of the Association by cooperative ef- 
fort between their laboratories and the committees 
of the Association. 

(6) A means whereby the universities may be 
better enabled to educate the students and the public 
regarding the value of transportation to the nation 
as a whole. 

(7) By means of stimulating a greater interest 
among university officials in the study of transporta- 
tion and economics and impressing them with the 
importance of experienced men for such teaching. 

Committee: Robert H. Ford (C. R. I. & P.), chairman; 
Edwin B. Katte (N. Y. C.), vice-chairman; R. N. Begien 
(Cc. & O.), W. C. Cushing (Penna.), J. M. R. Fairbairn 
(Cc. P. R.), W. D. Faucette (S. A. L.), F. W. Green 
(St. L. S. W.), Elmer T. Howson (Ry. Age), Milo S. 
Ketchum (U. of Ill.), C. H. Mitchell (Toronto U.), C. A. 
Morse (C. R. I. & P.), G. J. Ray (D. L. & W.), Henry E. 








regarding the needs of the railways 
for college trained men. In doing 
this it has been aided by representa- 
tives of imdustries, colleges, and a 
number of leading railway executives 
who are especially familiar with the 
objectives sought. To gather statis- 
tical data of value the committee plans 
to send out a questionnaire. Robert H. 
Ford has been chairman of the com- 
mittee since it was organized. 








H. Ford 
Chairman 


Riggs (U. of Mich.),H. R. Safford (G. C. L.), Geo. F 
Swain (Harvard U.), F. L. Thompson (I. C.). 

During the past three years, there has been under 
consideration some form of survey by which, among 
other things, more precise information may be 
secured regarding the needs of the railroads for 
college trained men and that such a survey should 
follow as far as practicable somewhat along the lines 
that have been found desirable in other forms of 
industrial activity. The determination of the scope 
and character of such a survey has not been easy of 
solution because of outstanding differences between 
transportation and other forms of industry. In con- 
sidering these problems, the committee has called 
to its aid representatives of many industrial bodies 
and leading authorities throughout the country, in- 
cluding some railway executives, especially familiar 
with the objectives which are sought. 

The adopted form of questionnaire which it is 
proposed to send to representative roads during the 
year follows: The data collected from this survey 
will be used in further study by the committee. 


Questionnaire on the Employment and Training of College 
raduates in Railway Service 


1. How many college-trained men are employed on your 
road? 
Percent of 
Number total force 
(a) Transportation Department —.......... 
(b) Engineering Department un. nee en nee 
(c) Mechanical Department __ ................ AS aS 
(d) Electrical Department A eS ee 
(e) Traffic Department eyes, oe. 
(f) Legal Department eke ° clihewatiends . 
(g) Accounting Department __ ................ ielib hin Rastantil 
en eee ee ee ae ae 


2. How many of these men are holding official positions 


of or above the rank of Division Engineer, Trainmaster, 


3. What advancement are these men making, as indicated 
by the records of those now in your service? 
(a) Approximate average starting salary—.—............. 
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(b) Salary at end of 5 years railroad service 
(average of men)... pngunen 
(c) Salary at end of 10 years railroad service 
(average of men) sustained 
(d) Salary at end of 15 years railroad service 
CSVOSREIE OE COG Riiccnsicieeen 
4. What percentage of the college graduates which you 
have employed do your records show as having left your 
service in the first five years?....................... 
5. How many college graduates are you enrolling in your 
ervice annually and what is their approximate distribu- 
n between your major departments! 
Percent of 
Number total force 
(a) Transportation Department 
(b) Engineering Department 
(c) Mechanical Department 
(d) Electrical Department 
(e) Traffic Department 
(f) Legal Department 
(¢) Accounting Department 
(h) Other Departments 
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6. Are you securing these men from those making applica- 
tion, or are special efforts made to select picked men? 
eg a eee 
What additional opportunity fio | progressive  Qedeieo- 
ment do you offer these young men after they enter 
ARIMA TN: EE ET ES Ee Le 


8. Wherein have you found or -trained men deficient? 

9. What measures, ? any, do you think ‘the rallweye should 
take other than those which are now in effect to draw 
and hold more college-trained men in service? 





™~ 





Railroad Company...... 
(Signed) ~............ 
(Title) ..... 

Date — pecouswsieschunes 


[A progress report of this committee was submitted 


by Chairman R. H. Ford (C. R. L. & P.).] 


Report on Wooden Bridges and Trestles 





[The Committee on Wooden Bridges 
1 Trestles submitted a final report 
on grading rules and classification of 
timber and lumber and recommended 
its adoption for inclusion in the 


Manual These rules have been re 
vised to conform to the conclusions 
of the General Conference on Lumber 
Standards Tables of unit stresses 
for compression parallel to the grain 
for three conditions of moisture con 
tent were also included A final 











report, for adoption as recommended 
practice, was submitted on the value 
of treated timbers in wooden bridges 
and trestles. It was shown that not 
only does creosoted timber have a 
longer life if the treated surface is 
not broken so as to expose the un- 
treated portion of the timber but 
that the fire hazard is much less than 
for untreated timbers. W. E. Hawley, 
the new chairman has been a member 
of the committee for five years. 





W. E. Hawley 
Chairman 


HE committee presented a report covering: (1) 

Revision of Manual (Appendix A); (2) Grad- 

ing rules and classification of timber for rail- 
way uses (Appendix B); (3) The value of Treated 
timber in wooden bridges and trestles (Appendix C) ; 
and (4) The best method of maintaining a minimum 
stock of lumber consistent with economy (Appendix 
1)). The action recommended was that the revision 
of the Manual and the new material in Appendices B 
ind C be adopted for printing in the Manual. 


The committee W. E. Hawley (D. M. & N.), chairman; 
I. B. Maddock (C. of Ga.), vice-chairman; H. Austill 
(M. & O.), F. E. Bates (M. P.), Charles Chandler (1. C.), 
C. R. Chevalier (M. P.), C. M. Chumley C. C.), F. H 
Cramer (C. B. & Q.), W. J. Gooding (S. A. L F. Grear 
(I. C.), E. M. Grime (N Ps JF. M. eal ty (Penna.), 
C. S. Heritage (K. C. S.), A . Himes (N. Y. C. & St. L.), 
C. J. Hogue (W. C. Lumber. yom D. F. Holtman (U. S 
Dept. Com.), W. H. Hoyt (D. M. & N.), M. B. Kent 
(1.-G. N.), T. F. Laist, L. V. Lienhard (A. T. & S. F.), 
|. R. C. Macredie (C. P. R.), J. A. Newlin (For. it Lab.), 
C. E. Paul (Ar. Inst. Tech.), G. W. Rear (S. P.), Arthur 
Ridgway (D. & R. G. W.), 5 R. Sexton (H. H. Robertson 
Co.), D. W. Smith (H. V.), G. C. Tuthill (M. C.), J. T 
Vitt (Wab.), S. L. Wonson (M. P.) and S. R. Young 
(A. & W. P.) 


Appendix A—Revision of Manual 


The new Manual will be printed during 1927. The 
committee gave intensive study to the arrangement of 
the material on lumber and timber as adopted at the con- 


vention in 1926 and made many editorial changes to 
improve the typography and the arrangement. 

Revisions to conform to the conclusions of the Gen- 
eral Conference on Lumber Standards at Washington 
in April, 1926, were made in the corresponding para- 
graphs and tables. In the section on Structural Grades 
of Lumber and Timber and the method of their de- 
rivation, additional explanatory paragraphs were added. 
In the section on working stresses rearrangement of- 
fered a better grouping and additional paragraphs of 
explanations are included. A further study of the 
column formula suggested a better expression and the 
revised form is included. The tables of working stresses 
were rearranged so as to facilitate the finding of proper 
values for any use and grade. The tables for data on 
columns were extended and tables similar to the beam 
tables were offered in Appendix B as new material to 
complete this section. 


Appendix C—The Value of Treated Timbers in 
Wooden Bridges and Trestles 


Treated timber is used extensively for the construc- 
tion of wooden railway bridges, especially trestles. 
Statistics show that its use for this purpose is increas- 
ing. Treated timber used in railway bridges is usually 
creosoted and the treated timber considered in this report 
is timber treated by modern methods with creosote 
under pressure. Its value in wooden bridges and trestles 
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can best be determined by comparing it with untreated 
timber. 

The primary consideration is whether or not the use 
of treated timber is economical. Other features to be 
considered are the strength and fire hazard as compared 
with untreated timbers, and the effect of the creosote 
on the fastenings. In special cases where timber is sub- 
ject to ravages of the marine borers, treated timber is 
quite serviceable where untreated timber is entirely 
unsuited. 

The relative economy in bridges depends on the first 
cost, the service life and the maintenance costs of 
treated timber structures as compared with untreated 
timber structures. The cost of timber and of creosoting 
timber are both variable, but in general creosoted tres- 
tles will cost approximately 1.4 as much as similar un 
treated structures. The life of both treated and 
untreated timber is variable, depending upon climatic 
conditions, species and grade of timber used, this varia- 
tion being much more pronounced for untreated timber. 

When properly treated the outer surface of the timber 
is highly resistant to decay. This outer surface also 
protects the interior where the preservative has not 
penetrated. It is important that the treated surface 
be not cut or broken, thus exposing the untreated por- 
tions of the timber. If it is necessary to cut a stick 
of treated timber the cut surface must be protected by 
the application of several coats of creosote applied hot. 
It is strongly recommended that timber to be creosoted 
be completely sized and framed before treatment. The 
value of the treatment is greatly reduced when the 
timbers are cut, exposing untreated surfaces. 

The life of untreated timber in trestles will generally 
not exceed ten years except in favorable climates. 
Sometimes trestles are kept in service much longer but 
at considerable maintenance expense for replacing de- 
cayed members. 

Creosoted timber has not been in general use in rail- 
way bridges a sufficient time to determine accurately its 
average service life. Some structures have lasted more 
than forty years and still retain a large percentage of the 
original timber. Others have been renewed after a 
service life of about twenty years. Of the latter class 
the short life has usually been due to imperfect handling 
of the treatment of the timber itself or by failing to 
protect the cut surfaces when framing the timbers. The 
art of creosoting timbers and of handling creosoted 
timbers has improved so that it is safe to predict an 
average useful life of 30 or more years for creosoted 
timbers in bridge structures. 

A. F. Robinson, bridge engineer of the Santa Fe, in a 
paper before the Western Society of Engineers and 
the American Wood Preservers’ Association in 1922, 
said that creosoted ballasted deck structures on that 
road, from 16 to 20 years old, seemed to be in perfect 
condition and gave promise of being good for 15 to 20 
years of additional service. Bridge engineers on vari- 
ous roads have reported their estimate of the life of 
creosoted trestles anywhere from 25 to 35 years. The 
officers of the Southern Pacific, with more than 130 
miles of creosoted pile trestles and 3,000 creosoted tim- 
ber drain boxes, say from their experience they feel 
that an average life of 30 years can be expected, and, 
further, that they have hundreds of structures 29 years 
old that are in good condition and thousands 25 years 
old that give every promise of still being good when 
they reach the age of 30 years. 

The maintenance cost of timber structures is variable. 
The practice of roads is different, some replacing bridges 
more frequently to avoid high maintenance costs after 
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the structure has deteriorated, others carrying the struc- 
ture with repairs and partial renewals for longer periods. 

Accompanying this report is a diagram showing the 
annual charges for timber trestles for various periods 
of useful life. These charges are based on an interest 
rate of six per cent on the invested capital, a sinking 
fund for renewal at the end of the life of the structure, 
and a maintenance charge equal to one-half of the total 
cost of the structure, spread over the life of the struc- 
ture. Maintenance charge will naturally be small during 
the earlier years of the life of the structure and in- 
creased during the later years, but for the purpose of 
comparison, it is assumed to be spread over the period 
of useful life uniformly. 







Anrual Chorges for Tener Tresties of Various Relatwe Costs 
And tor Voriaus Penods of Lite 

Total Anaad Charge Equals the Sum of the Followng lters 

(1) Interest Chorges on Original Jrwestment ot 6% 

(2) Sindong fund Chonges « piper Where ¢- Rote, Token of 06 
And n- Number of Yeors Life of the Structure. 

(3) Maintenance Charges = $2 of Origmal Investment Spread Over 
The Period of Life of the Structure. 





Cuanets roe Vamous Amounrs LExrenoep 


Ariuac 


Life of Trestle in Years 


Assuming the cost of an untreated structure as unity 
and of a similar creosoted structure as 1.4, the life of 
an untreated structure as 10 years and of the creosoted 
structure as 30 years, then the annual charges for the 
untreated structure will be .186, as against .125 for 
the creosoted structure. This may be taken as a fair 
average condition, but for other relative costs and pe- 
riods of life comparisons can readily be made. 

Again assume that the untreated structure has a cost 
of unity and a life of 10 years; that a similar creosoted 
structure cost 1.4 as much as the untreated structure, 
then for the same cost per year the creosoted structure 
would have to last not less than 16 years. 

From observations on the life of creosoted structures 
we can safely predict longer average life than the neces- 
sary minimum to produce annual charges as low as for 
untreated structures. The committee concludes that 
creosoted timber used for bridge structures will show 
a decided saving over a period of years. 

The above examples are based on similar construction 
for both untreated and treated structures. Creosoted 
ballasted deck structures are being built extensively by 
many roads. This type of structure is rarely built of 
untreated timber on account of the short life of un- 
treated timber. The relative cost of untreated open 
deck structures and creosoted ballast deck structures is 
more variable than when trestles of similar design are 
considered because the variation of design must be con- 
sidered as well as the variation of the cost of materials. 
Our investigations indicate that a creosoted ballasted 
deck trestle will cost approximately 1.8 times as much 
as an untreated open deck trestle for the same loading. 
The diagram accompanying this report is also applicable 
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in this case for it is only necessary to determine the 
relative cost and relative life. Assuming the cost of 
the untreated structure as unity and with a 10-year life 
as before, then a creosoted ballasted deck trestle costing 
1.8 times as much would have to have a life of 23% 
years to be as economical as the untreated structure. 

Ballasted deck trestles have the advantage of a better 
riding track, less maintenance, and the fire hazard of 
hot coals, sparks, burning waste, cigars, etc., dropped 
from trains nearly eliminated. It is the opinion of the 
committee that such a structure will have a life greatly 
in excess of the minimum required for economy as com 
pared with untreated trestles. 

The above discussion is based on the assumption that 
the cost for timber in place will be the same for each 
successive renewal. It is probable, however, on account 
of the increasing cost of timber and labor that the cost 
of timber in place will increase to a considerable extent 
between renewals, so that the savings accomplished by 
the use of creosoted timber will be even greater than 
indicated 

The strength of creosoted as compared with untreated 
timber has been studied to a considerable extent, but 
the data obtainable is conflicting and unsatisfactory. In 
general, pine takes creosote more readily than Douglas 
fir, and the strength is little affected under modern 
processes of treatment. The high temperature used in 
some of the earlier steaming and boiling processes of 
treating fir has decidedly lessened the strength. The 
methods are being improved, however, and it is thought 
that the fir being treated at the present time has lost 
little if any of its original strength. Tests are now under 
way which are expected to bear this out. With proper 
preservation processes in the treating of timber the 
same working stresses can be used for creosoted timber 
structures as for untreated structures. The specifica- 
tions for treatment and the quality of timber used must 
be considered in assigning working stresses. 

The fire hazard of creosoted timber is less than for 
untreated timber after the creosoted timber has been 
exposed to the weather six months to one year, permit- 
ting the more volatile oils to exaporate. This is borne 
out by tests on the ignition point of treated and un- 
treated timbers and by tests on account of treated and 
untreated cimber consumed by fire under similar con- 
ditions as reported in the National Fire Protection As- 
sociation’s proceedings for 1915, also by the observa- 
tion of numerous cases of fire in creosoted timber 
structures. 

The treatment of timber prolongs its life and utilizes 
tertain species of timber that are not suitable in the 
untreated state. Sapwood, although subject to rapid 
deterioration from decay, is inherently as strong as 
heartwood and takes treatment more readily and, there- 
fore, while objectionable in untreated bridge timbers, is 
desirable in timbers to be treated. 

Creosoted timber has proved more serviceable for use 
in water infected with marine borers, where untreated 
timber cannot be economically used. 

The effect of creosote in timber is not detrimental to 
the metal used for fastenings (see A.R.E.A. Proceed- 
ings, 1917). 


CONCLUSIONS 
The Committee reached the following conclusions: 


1. Treated timber is more economical than untreated 
timber in wooden bridges and trestles and should be 
used for these structures except when the construction 


is temporary. 







March 11, 1927 








2. Timbers which are to be creosoted should be com- 
pletely framed before treatment. If it is necessary to 
cut or damage the surfaces after treatment, they should 
have several coats of hot creosote applied to protect 
them. 


3. If properly handled in the creosoting plants, the 
strength of the timber is not materially reduced and can 
be used with the same working stresses as untreated 
timber. 


4. The fire hazard is somewhat reduced, and if bal- 
lasted deck bridges are constructed of treated timber, 
the hazard from inflammatory material dropped from 
trains is nearly eliminated. 


5. Creosote in timber is not injurious to the metal 
fastenings. 

6. Sapwood when treated is preferable to heartwood. 
It is inherently as strong and takes the creosote more 
readily. 


Discussion 


|The report was introduced by Chairman W. S. 
Hawley (D. & M. N.), who called on Sub-committee 
Chairman C. ]. Hogue (West Coast Lumberman’s Asso- 
ciation) to present the revisions to the Manual and the 
motion was made to adopt the subject matter. | 

Meyer Hirschthal (D. L. & W.): I reiterate my 
objection of last year to the provision “In calculating 
the shear at one end of a beam, the concentrated loads 
between that end and a point distant three times the 
depth of the beam from it may be considered as acting 
at that point. In moving loads, as on highway bridges 
or railway stringers, in computing the shear at one end 
it is safe to ignore all wheel loads between that end 
and a point three times the depth of the beam or 
stringer from it, when the balance of the span is 
assumed loaded so as to give a maximum shear stress.” 
My objection is chiefly to railway loadings. For high- 
way loadings the statement is perfectly true. For rail- 
way loadings, however, for spans of 10 to 12 ft., we 
use stringers 8 by 16 or even 10 by 18 under each rail. 
As a matter of fact, a span of 11 ft. for E65 engine 
loading, figuring full heights, will require three 10 by 
18 stringers under each rail. Using this provision in 
this paragraph we find that for 8 by 16 stringers, three 
times 16 inches is 4 feet, which brings the loads to 
be omitted almost to the center of the span for figuring 
the maximum shear. With 18 in. stringers we have 
even a more drastic condition of three times 18, which 
is 4 ft. 6 in, and you have a point practically at the 
center of the span where you can’t figure the moving 
loads giving the maximum shear. These sections are 
required for the moment and these are the least that 
can be used. 


I would suggest that the provision be changed to 
read that loads within a distance of 1% times the depth 
of the stringer be omitted from consideration in figur- 
ing maximum shear, although I personally believe that 
45 deg. is about all you can use for the distribution of 
railroad loads within the end of the span. 


[Mr. Hirschthal’s amendment not being adopted the 
motion to adopt the subject matter in Appendix A was 
put to a vote and carried. The subject matter in Ap- 
pendix B on the simplification of grading rules and clas- 
sification of timber and lumber was then presented by 
the sub-committee chairman, H. Austel (M. & O.), and 
the subject mafter recommended for inclusion in the 
Manual was adopted without discussion, following which 
the remaining reports of the committee were adopted 
without discussion and the committee excused. ] 
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Report of the Committee on Buildings 





One of the most important under- 
takings of this committee during the 
year has been the preparation and 
completion of standard specifications 
for railway buildings, covering struc- 
tural steel and iron, slate roofing and 
sheet metal work. Along with this 
report and one suggesting a number 
of revisions of the Manual, particu- 
larly with reference to freight houses, 
oil houses, and passenger stations, the 
committee presented illuminating re- 











ports on steel sash versus wood sash 
for railway buildings, plastic and 
composition floors for railway build- 
ings, permissible grades for ramps 
for railway buildings, various forms 
for unit construction of railway 
buildmgs, and various substitute 
materials for wooden construction of 
ralway buildings. W..T. Dorrance 
has been chairman of the Committee 
on Buildings for the past 7 years and 
a member for the past 12 years. 





W. T. Dorrance 
Chairman 


HE committee presented reports covering the fol- 
lowing subjects: (1) Revision of the Manual, 
(Appendix A). (3) ‘Study and report on steel 
sash versus wood sash for railway buildings, (Appendix 
B). (5) Study and report on plastic and composition 
floors for railway buildings, (Appendix C). (6) Study 
and report on permissible grades for ramps for railway 
buildings, (Appendix D). (8) Study and report on 
various forms of unit construction for railway buildings, 

(Appendix E). Study and report on various substitute 
materials for wooden construction of railway buildings, 
with special reference to economic features, (Appen- 
dix F). (11) Specifications for Railway Buildings— 
structural steel and iron, slate roofing and sheet metal 
work, (Appendix G). 

The committee recommended that subjects (1) and 
(11) be approved for publication in the Manual; that 
subject (6) be received as information with exception 
of the summary which it recommended be approved for 
publication in the Manual; and that subjects (3), (5), 
(8), and (9) be received as information. 

Committee: W.T. Dorrance (N. Y., N. H. & H.), Chairman; 
J. W. Orrock (C. P. R.), Vice-Chairman; G. A. Belden 
(C. of Ga.), Eli Christiansen (C. R. L. & P.), A. C. Copland 
(Cc. & O.), H. G. Dalton (C. B. & Q.), F. M. Davison 
(C. N.), C. G. Delo (C. G. W.), E. W. Everett (N. Y. C.), 
Hugo Filippi (W. H. Brown & Co.), A. M. Griffin (A. C 
L.), E. A. Harrison (A. T. & S. F.), A. C. Irwin (Port. 
Cem. Ass'n), F. R. Judd (I. C.), L. L. Kelly (N. & W.), 
D. F. McLaughlin (I. C.), L. G. Morphy (Rutland), F. L 
Riley (B. & O.), G. A. Rodman (N. Y. N. H. & H.), A. L 
Sparks (M.-K.-T.), O. G. Wilbur (B. & O.), and A. H 
Williamson (F. E. C.). 


Appendix A—Revision of the Manual 


Following are the principal changes recommended for 
the Manual as published in Bulletin No. 287, Vol. 28— 
Supplement to Manual 1921. 

Freight Houses.——On page 46, paragraph (h) “Type 
of scale” should be revised to read as follows: 

Where a large volume of freight is handled during short 
periods, dial attachments to scales are recommended, as the 
additional cost of installation and maintenance is justified by 
the increased amount of freight that can be handled. ; 

Where the volume of freight handled during short periods is 
not large, beam scales are preferable. 

Oil Houses.—Add the following paragraph to the 


subject-matter on page 46: 

(k) For storing small quantities of oils, paints, etc., the use 
of rectangular or cylindrical steel tanks, arranged in batteries 
and located on the main floor of the oil house, is recommended. 
Such tanks should be equipped with barrel track, and barrel 
cradles for handling oil from barrels to the tanks and with 


measuring pumps for delivering oils. Cylindrical tanks should 
be used for storage of paints which have to be kept mixed 
and tanks in which paints are stored should be equipped with 
agitators. 

Rectangular tanks are preferable for oil storage. The in- 
stallation of a chain hoist for handling barrels is recommended. 

Passenger Stations —Under “Lighting, Electric” the 
present subject-matter and tables are to be eliminated 
and the following inserted: 

Lighting: Electricity is the safest, most satisfactory and de- 
sirable method of lighting, and such lighting should be installed 
in all stations where reliable current is available at reasonable 
cost. 

The intensities of illumination recommended for the various 
portions of a station are given in the following table: 

Waiting rooms ~................................... 2 to 4 foot candles 

Rest rooms, toilet and smoking room.. 1 to 3 foot candles 

Ticket office ...... Se 6 to 10 foot candles 

SE a Ce eee oe 1 to 2 foot candles 

Jaggage room .......... ; uccsttsacmnce. 00. © foot candies 

Train platforms ........ seeeeeeeeee.5 to 1 foot candles 

Fixtures should be selected which will give the desired in- 
tensity of properly diffused light without glare. 

For waiting rooms, ticket offices, rest rooms, toilet rooms, 
smoking rooms and concourses, indirect or semi-indirect light- 
ing is recommended. 

For baggage rooms and covered train platforms, direct light- 
ing fixtures equipped with enameled iron reflectors will gen- 
erally prove satisfactory and economical. 

For illuminating uncovered train platforms, the use of flood 
lights should be considered, providing they can be installed 
without producing a glare that will be objectionable and danger- 
ous to train crews. 

The present subject-matter under “Stairways” is to 
be eliminated and the following inserted : 

Stairways and Ramps: Stairways and steps shall be avoided 
where ramps can be used. 

Ramps for pedestrian use only, with wearing surfaces prop- 
erly treated with a non-slip material, and constructed on grades 
under twelve per cent, are recommended as good practice. 

Treads of stairways should be provided with safety treads 
or treated with a non-slip surfacing material. 

Widths of treads for stairways used by the public shall be 
not more than 13 in., nor less than 11 in. in width, ard risers 
not more than 7 in. nor less than 6 in. in height, the sum of 
two risers and one tread shall be between 25 and 26 in. The 
width of treads shall be taken as the horizontal] distance from 
face to face of risers. 

Where stairways require more than 16 risers, provided inter- 
mediate landings, keeping the length of single flights as near 
10 or 12 risers as possible. Use no steps with less than 3 risers. 

Make width of landings in direction of travel not less 
than 4 ft. 

Where practicable, provide same height of risers and same 
width of treads for all stairways used by the traveling public 
in any one building. 

Risers and stringers should be of closed construction. 

Provide hand rails on both sides of all stairways and center 
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hand rails on stairs 8 ft. wide. Place top of hand rail # in. 
above tread, measured on line of face of risers and keep 
center line of hand rails at least 5 in. from side walls, or 8 in 
center to center for intermediate hand rails 


Stairways and ramps should be located conspicuously in 
lines of travel, with ample space at top and bottom for 


main 
crowds to disperse without confusion 


Appendix B—Steel Sash Versus Wood Sash For 
Railway Buildings 

If the building is a temporary affair, commercial 
stock wood sash will answer. If the building is of per- 
manent construction, it is advisable to use the most 
serviceable material, such as genuine northern white pine 
or approved cypress. Stock should be thoroughly sea- 
soned, put together in white lead and primed before 
shipping. 

Hollow metal sash has its uses in office or other 
buildings than shops. Glazed with wire glass, it is a 
protection against fire or other hazards from outside 
sources. 

Solid bar sash is generally used in shop buildings 
when same are of steel, concrete or masonry construc- 
tion. The glass sizes are standard and the sash readily 
procurable in almost any locality. 

The life of wood sash is materially longer than that 
of steel sash where maintenance is neglected. Wood 
sash should receive one priming coat of paint and two 
field coats. Steel sash should have a shop coat and two 
coats of paint in the field, applied before glazing. A 
frequent cleaning with water will prolong the life of 
steel sash by washing away acid sludge. 

Genuine northern white pine or approved cypress are 
rated to have the best lasting qualities, but should be 
painted approximately every three years. Hollow metal 
sash and frames will fail rapidly if not properly main 
tained and the same results will occur with the solid 
bar sections. Both of these types should be painted at 
intervals of two years 

SUMMARY 

Steel sash appears to be gradually taking the place 
of other materials for the following reasons: 

By comparing wood and steel sash, it is apparent that 
a greater percentage of glass area is available in steel 
sash than in the wood sash of same opening. 

In the various classes of buildings where practical 
to use same, steel sash can be installed at less expense 
than a good quality of wood sash. Steel sash, glazed, 
with % in. glass, offers fire protection, and where glazed 
with '% in. wire glass, is rated as a fire retardant. 

All manufacturers of steel sash, solid bar section, keep 
to a standard size, coming complete with hardware 
fitted, they are easily and quickly erected, and in case of 
replacement, new sections can be obtained readily. 

There is no trouble due to shrinkage or swelling in 
} 


steel sash 


Appendix C—Plastic and Composition Floors For 
Railway Buildings 


Portland Cement.—Portland cement troweled sur 
faces are the simplest and, therefore, most commonly 
used and generally the least expensive. 

It offers more possibilities for varied application, 
quality of surface architectural treatment and adapta- 
bility to conditions than any one of the other types. It 
can be applied with less skill, and yet with proper skill 
carefully studied designs can be successfully rendered 
even in monumental buildings. 

There are many products on the market for harden- 
ing troweled cement floor surfaces, but the quality of 
the surface depends upon the skill of the mechanics, the 
speed, pressure and length of time troweled, together 
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with the quality and mixture of the cement and ag- 

gregate. 

There are a few magnesite, carborundum or other 
patching materials on the market which readily adhere 
to old, dry, clean cement surfaces set hard in 24 hours 
and give satisfactory results. The material can be ap- 
plied by bridge and building forces. Precast cement 
tiles in squares or figures are often used for insets and in 
making borders around trowel-finished floars. 

Asphalt Mastic—Floors of mastic made from Trini- 
dad lake and other pure asphalts mixed with gilsonite 
and other aggregates are gaining favor quite generally, 
it seems, for shops, freight houses and warehouses on 
account of the long life, resiliency, imperviousness to 
moisture and surface water and on account of being sus- 
ceptible to application over practically any kind of firm, 
hard surface. The surface may be made hard or soft 
according to the amount and kind of aggregate mixed 
with the asphalt. It may be applied in various thick- 
nesses according to the requirements. 

The better established dealers in mastic flooring do 
not generally recommend a surface of less than 1% 
in. in thickness or more than 13% in. in locations sub- 
ject to heavy trucking, or where heavy tools and ma- 
terials are handled. 

Asphalt mastic makes a very flexible surface, is dust- 
proof, practically fireproof and light in weight, acid- 
proof, a non-conductor of electricity and not seriously 
affected by contraction and expansion or by vibration. 
All forms of asphalt mastic floors are easily patched. 

Terrazzo Floors—Terrazzo is justly becoming more 
and more popular for the surfacing of floors in waiting 
rooms, dining rooms, lobbies, toilets and public rooms, 
where a good hard sanitary floor is desired. When laid 
plain without borders or other trimming, it is econom- 
ical. 

Due to the fact that it can be applied in plastic form, 
it is applicable where marble or tile would be used with 
difficulty. It reqiures a new concrete base of from 2 to 3 
in. when laid over old floors, but may be worked in 
connection with new concrete floor slabs so as to re- 
quire a thickness of from % to 1 in. 

Magnesite Composition—Floors of this type come un- 
der two classes: Those made from a composition of 
magnesite and other mineral aggregates, known as “All 
Mineral,” and those made from a composition of mag- 
nesite and some vegetable substance, such as wood flour, 
cork chips or other similar substances. 

Magnesite flooring may be successfully laid over old 
wood, stone, metal, concrete or other fairly smooth and 
firm base, so long as it is clean, dry and free from 
grease. It is usually laid about % in. thick. The all 
mineral generally contains marble chips or other such 
aggregates and resembles terrazzo. It may be had in 
most any color and may be used for floor, base, wain- 
scot and stairs. It is light weight, fireproof, non-dust- 
ing, non-skidding, not affected by acids, -impervious to 
moisture, easily cleaned, does not show dirt readily, and 
better floors are sufficiently flexible to withstand a de- 
flection of 6 in. on a 12-ft. span without cracking. 

The all mineral floors will withstand extremely heavy 
pressure without crushing. It is a good material with 
which to surface wood floors in depot waiting rooms 
and can be laid over an old floor for from 70 cents to 
90 cents per square foot. 

Appendix D—Permissible Grades For Ramps For 
Railway Buildings 

Following a report based primarily on the ramps of 
the Grand Central Terminal, New York, and the Chi- 
cago Union Station, the committee gave the following 
summary : 
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Ramps for pedestrian use only, surfaced with a non 
slip material and constructed on grades under 12 per 
cent give satisfactory results. 

Ramps for trucking service, either hand or power, 
develop difficult and uneconomical operation when the 
grade exceeds 7 per cent unless the distance traversed 
is very short 

Results obtained from operation of ramps on these 
grades have been exceedingly satisfactory and it is felt 
that a great measure of the successful operation of the 
terminal facilities mentioned in this report, in handling 
people, baggage, mail and express, is due to the use of 
ramps and to the elimination of elevators, stairways, 
conveyors, etc. 

Appendix E—Forms of Unit Construction for 
Railway Buildings 
Concrete Unit CoNnsTRUCTION 

This system or method has been found suitable for 
certain types of construction. In general it has been 
confined to structures in which there are a limited num- 
ber of different units but on which many units of ex 
actly the same size are used 

Advantages Claimed—Factory methods may be used 
in the manufacture of the units. Saving in the trans 
portation of men and equipment to widely separated 
points. A convenient central concreting plant can be 
laid out. Considerable expense for forms for the units 
is warranted since they are used over and over and can 
be taken care of and stored while not in use. The forms 
and reinforcing are assembled and the concreting is 
done on the ground floor of the plant instead of on 
false-work and staging. The concrete can be manu 
factured uniformly and the units easily cured and in 
spected at a central plant under an experienced fore 
man. The units can be made in the winter time or other 
slack seasons in roadway work. The high quality con 
crete resulting will warrant the use of correspondingly 
high stresses and therefore lighter sections 

General Construction Details—Various methods are 
used to unite the units so that the structures will ap- 
proach monolithic construction as nearly as possible. 
Bolting is resorted to in the case of one-story build- 
ings to join the wall slabs io the studs. In larger build 
ings lugs on the girders and beams are designed to fit 
into sockets in brackets on the columns and into grooves 
in the girders. In other cases the reinforcement is left 
exposed where the members join, the reinforcing bars 
being made to lap and the intervening space filled with 
concrete. 

Wall slabs in large buildings generally fit into grooves 
in the wall columns. Column bases are either enlarged 
and grouted into the footings or are fitted into sockets. 
As a general rule all joints are grouted but in special 
cases asphalt has been used. 

Following this part of the report there were presented 
descriptions of the various types of unit construction 
buildings now in existence with details of their design 
and construction. The buildings covered specially in- 
cluded bunk houses, engine houses, snow sheds, plat- 
form canopies and shop buildings. 


Appendix F—Substitute Materials For Wooden 
Construction of Railway Buildings 

The following are suggestions for substitutes for wood 
construction and each carrier will have to figure out 
the economic features for its locality. 

It is the usual practice to use wood posts and under- 
sills under certain classes of buildings. Concrete precast 
units or poured concrete foundation in many cases will 
cost no more and usually the service life is much longer. 

Sheet metal I-beams are coming into pretty general 
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use for floor joists and under favorable conditions are 
no more expensive than wood. 

On the ground floor of many buildings a concrete 
slab, or cinder fill, is cheaper than wood, is more dur- 
able, reduces the fire risk and answers all purposes. As 
a wearing surface over wooden floors and to replace 
wood wearing surfaces, the following may be used: 
(Asphalt) Trinidad, Kentucky Rock, Uvalda, etc. ; mag 
nesite and similar compositions; bituminous mixtures 
which are spread in thin layers; tiles of clay, cork and 
rubber, and sheet coverings such as linoleum, cork sheet, 
rubber sheet. 

Frame outside walls composed of wood studs and 
boarding can be replaced with tile or brick at little extra 
cost, and reduce the future maintenance cost as they 
do not require painting and have a much longer life 

For lath and plaster work substitute metal lath for 
wood lath for inside wall coverings. Under certain con 
ditions some of the better manufactured wall boards 
may be substituted, but they will not stand severe usage 

In many instances hollow tile-gypsum or concrete 
block or expanded metal plastered each side, is more 
satisfactory for inside partitions, and not much more 
expensive than studding, lath and plaster. 

Wood shingles are objectionable on account of dan 
ger from fires and are forbidden in most cities. There 
are many roll roofings which can be used to advantage 
on sheds and other structures. They are rather short 
lived, require frequent painting and repair, but cost 
less than wood shingles. Composition shingles of felt 
and asphalt, some with slate surface, cost less than wood 
shingles in some localities. Asbestos rigid shingles are 
very durable, are fire-proof, and in many localities where 
freight is not excessive, can be put on for less money 
than wood, and cost of maintenance is very low. Cor 
rugated asbestos and asbestos protected metal make a 
very satisfactory roofing for cover sheds, freight sheds 
or buildings which are not heated, replacing both the 
boarding and shingles. : 

The cost of good grade hard pine plank is becoming 
prohibitive for platforms in some sections of the coun 
try, and the cheaper grades are not durable. As a sub 
stitute the following are suggested to reduce the cost of 
maintenance: (1) For more important stations and 
where there is considerable trucking; concrete slab, 
either pre-cast or cast in place. 

(2) For less important stations and for outlying plat 
forms ; sheet asphalt over gravel or cinder base. (to in 
clude Kentucky rock, Uvalda and other similar as 
phalts); coal tar concrete consisting of tarred stones 
rolled hard and coated with a surface of tar and sand; 
crushed stone coated with bituminous binder and rolled 
level ; brick laid on sand cushion in locations where frost 
conditions are not too severe. 

(3) For unimportant stations and platforms: crushed 
stone, gravel or cinders coated with.road oil, and rolled 
into place, answer all purposes and future maintenance 
is greatly reduced. 

Buildings of steel frame construction covered with 
sheet steel cost about the same as a good frame struc 
ture, but they are of short life and even when properly 
painted last only a comparatively few years. Sheet 
zinc, corrugated asbestos or asbestos protected metal 
eliminate the necessity of painting but increase the cost 
of construction. 


Appendix G—Specifications—Structural Steel and 
Iron, Slate Roofing and Sheet Metal Work 


Under this heading the committee submitted complete 
specifications for slate roofing, sheet metal work, and 
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for structural steel and iron, which is recommended be 
received and approved for publication in the Manual. 
These specifications, which cover 29 pages in the bulle- 
tin, are too long to be included here. 


Discussion 
|The report of the Committee on Buildings was 
presented by Frank R. Judd (I. C.), in the absence 


of the committee chairman, W. T. Dorrance, (N. Y. 
N. H. & H.) In the absence also of G. A. Belden, 
sub-committee chairman, Appendix A was presented 
by F. L. Riley (B ©.) who moved the adoption of 
the revisions uded therein for publication in the 
VM anual. | 

J. E. Willoughby (A. C. L.).: Did the committee 
consideration to the attachment of fix- 
tures to the seats in the waiting rooms so that the 
passengers might have an opportunity to read? 

Mr. Riley: We did not consider that particular 
feature, but we will be glad to consider anything 
that will improve this condition. Some waiting rooms 
that are not ideal for reading papers, are considered 
as fairly well lighted, but in many of them I found 
difficulty in reading 

Mr. Willoughby: I would also call the attention 
of the committee to the Broad street station at Rich 
mond, Va., and the Jacksonville terminal at Jackson 
ville, where the lights have been put on the seats 
with the specific purpose of giving light to passen- 
gers sitting while waiting for the trains. 

Mr. Judd: The committee did give consideration 
to that point. Some of us are familiar with the Jack 
sonville lighting, but that only applies where we 
have high ceilings and where the exact arrangement 
of the seating facilities can be predetermined. 

Mr. Willoughby suggested that there be added to 
Section 4, Passenger Stations, after the words “For 
waiting rooms, ticket offices, rest rooms, toilet rooms, 
smoking rooms and concourses, indirect or semi-di- 
rect lighting is recommended,” the following: “with 
fixtures attached to the seats where practicable.” The 
committee accepted the suggestion and added the 
words: “where ceilings are high.” [Mr. Riley's motion 
was passed. | 


give specihk 
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[The subject matter in Appendix E was presented 
by A. C. Irwin (Portland Cement Association) and 
was received as information, following which G. A. 
Rodman, (N. Y. N. H. & H), sub-committee chair- 
man, presented the subject matter in Appendix F 
which was received as information without discus- 
sion. 

Chairman Judd presented the report on Appendix 
G and his motions to adopt the specifications for 
slate roofing and sheet metal work were carried. Mr. 
Judd next presented the specifications for structural 
steel and iron and moved their adoption, afterwards 
accepting suggestions made by P. B. Spencer (N. Y. 
N. H. & H.) to restrict the use of cast iron columns 
to buildings not over two stories in height, and to 
revise the specifications to single angles and shop in- 
spection, and also suggestions of T. L. Condron 
(cons. engr.) to restrict the use of cast iron columns 
to buildings not more than two stories in height, 
and certain changes in the specifications relating to 
loads on footings and longitudinal and lateral forces. 
The specifications as amended were adopted and the 
committee was excused. | 

C. H. Mottier (I. C.): I note that there is a vari- 
ance in this 12 per cent from that adopted by the 
Committee on Yards and Terminals, which says that 
the gradient for passenger ramps should not exceed 
10 per cent. 

C. W. Baldridge (A. T. & S. F.): The rate of 
ramps as suggested by the Yards and Terminals 
committee which we adopted a short time ago states 
that the gradient for passenger ramps should not ex- 
ceed 10 per cent and that a gradient of 6.5 per cent 
is the steepest yet used to any extent for trucking 
ramps in large passenger stations. In view of the 
fact that we have adopted the suggestions of the 
Committee on Yards and Terminals, I would like to 
offer an amendment to the motion made to the effect 
that the conclusions now being considered be re- 
ferred back with a request that they confer with the 
Committee on Yards and Terminals and bring in 
some figures on which both committees agree. 

[The committee accepted the amendment and the 
motion as amended was carried. | 


Report of Committee on Wood Preservation 





One of the important undertakings 
of this committee during the year has 
been the re-arrangement of the vari- 
ous material in the Manual im order 
to bring about co-ordination of the 
subjects which rightly belong to- 
gether. The reports presented to the 
convention for inclusion in the Man- 
ual were those on preservative treat- 
ment of trunking and capping, and 
the preparation of structural material 
before treatment. The work of the 
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committee also included comprenhen- 
sive reports on marine piling investi- 
gations and test piles and a report on 
service test records with which was 
submitted a revised and extended 
table on tie renewals per mile. A 
highly informative report of the com- 
mittee was presented on the effect of 
steaming wood. F. C. Shepherd is 
completing his first year as chairman 
of the committee; however, he has 
been a member for four years. 








F. C. Shepherd 
Chairman 


HE committee presented reports covering the 
(1) Revision of the Manual 
(2) Service test records (Ap- 
Preservative treatment of trunking 


following subjects : 
(Appendix A). 
pendix B). (3) 





and capping (Appendix C). 
tigations (Appendix D). 
and petroleum (Appendix E). ; 
chloride and petroleum (Appendix F). 


(4) Marine piling inves- 
(5) Treatment with creosote 
(6) Treatment with zinc 
(7) Prepara- 
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tion of structural material before treatment (Appendix 
G). (8) Report on the effect of steaming on wood 
(Appendix H). 

The committee recommended that subjects (1), (3) 
and (7) be adopted and published in the Manual, and 
that subjects (2), (4), (5), (6), and (8) be accepted 
as information. 

The reports on items (5) and (6) stated that there 
have been no particular developments during the past 
year and that the performance of test ties covered by 
previous reports is being carefully watched with the 
view of making future reports to the association. No 
further reference is made here regarding these subjects. 

Committee: F. C. Shepherd (B. & M.), chairman; C. F 
Ford (C. R. I. & P.), vice-chairman; W. G. Atwood (Cons 
Eng’r), R. S. Belcher (A. T. & S. F.), Z. M. Briggs (Penna.), 
C. S. Burt (I. C.), G. M. Davidson (C. & N. W.), G. F. 
Eberly (B. & O.), J. E. Fanning (I. C.), E. B. Fulks (Amer 
Creosoting Co.), Andrew Gibson (N. P.), E. W. Hammond 
(B. R. & P.), R. H. Howard (Wabash), R. S. Hubley (G. N.), 
W. H. Kirkbride (S. P.), G. P. MacLaren (C. N.), C. W 
Osborne (St. Helen’s Creosoting Co.), L. J. Reiser (C. R. L. & 
P.), W. R. Rhodes (M. P.), Dr. Hermann von Schrenk (Cons. 
Eng’r), O. C. Steinmayer (Can. Creosoting Co.), T. H. Strate 
(C. M. & St. P.), J. H. Waterman (C. B. &'Q.), J. W 
Williams (W. P.), Galen Wood (Cons. Eng’r). 


Appendix A—Revision of the Manual 


The work of the Committee on Revision of the 
Manual was devoted largely to the re-arrangement of 
the various parts of the subject matter with a view 
of bringing about co-ordination of the subjects which 
belong together This being the case the committee 
suggested a considerable number of specific changes 
which it recommended be made before the next printing 
of the Manual 

[he most important addition to the Manual recom 
mended was a description of the actual method for 
obtaining samples from tank cars 


Appendix B—Service Test Records 


The committee revised and extended the table of tie 
renewals per mile, which now includes 26 railroads. 
\ line was added showing the average number of ties 
per mile in track, on each road, so that the average 
life of ties may be estimated. The average number of 
ties per mile in track was obtained by dividing the total 
number of ties, reported in the federal valuation, by 
the total mileage maintained at date of valuation. 

\ table was presented of additional completed service 
tests of cross-ties reported by the Forest Products 
This table supplements the complete table 
printed last year. 

The Forest Products Laboratory this year revised 
its curves showing average life of ties. The curves 
printed in the 1918 Proceedings were based on records 
of 42,936 ties, and this year’s curves on records of 
127,552 ties. The revised curve was given in the 
report, as well as a statement giving the same informa- 
tion in tabular form, which the committee believed is 
the more convenient form for general use. This curve 
appeared in the January 29 issue of the Railway Age, 
page 378, and in the February issue of Railway 
Engineering and Maintenance, page 66. 


Laboratory ' 


Appendix C—Preservative Treatment of Trunking 
and Capping 


lhe committee submitted the following spectfications 
for the preservative treatment of signal trunking and 
capping : 


Purpose 


(a) This specification provides for the pre- 


servative treatment of capping and grooved trunking 
for the protection of insulated signal wires and cables. 
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General Requirements—(a) Preservative shall be 
\. R. E. A. Grade 1 creosote. 

(b) Trunking shall be placed in the treating cyl- 
inder with the groove down, and, unless otherwise di- 
rected by the railroad’s representative, shall be given a 
final steaming of thirty minutes to one hour to remove 
all free creosote. 

(c) Capping and trunking which has been given 
the preservative treatment shall be air seasoned 60 to 90 
days before wires are placed therein. 

Method of Treatment—Treatment shall be in accord- 
ance with the following specifications: 

(a) Full cell process (to be used only where wires 
are to be laid in petroleum asphaltum). (b) Lowry 
(c) Rueping process. 


pre cess. 


Appendix D—Marine Piling Investigation 


The committee continued its supervision of the long- 
time test inaugurated by the National Research Council 
as well as of the tests started by its own members and 
those for which specimens were prepared by the Chem- 
ical Warfare Service. It has kept informed regarding 
the work of the Forest Products Laboratory and some 
of the foreign investigators, and in its report it included 
reports on some of this work. 

As in previous reports, the materials under test were 
classified as follows: Supposedly immune timber and 
methods of mechanical protection; Chemical Warfare 
Service tests; and tests of creosotes and allied pre- 
servatives. 

After an extensive detailed report the committee made 
the following summary: 

High boiling coal tar creosotes and heavy absorptions 
have given the best results. High boiling water gas tar 
and water gas tar creosotes, and mixtures of coal tar creo- 
sote and coal tar have given good results for the absorp- 
tions obtained 

Limnoria appear to be able to attack heavily creosoted 
wood much sooner than the shipworm. However, the lat- 
ter borer generally destroys untreated wood and specimens 
treated with the less effective preservatives. This is pos- 
sibly on account of greater activity of the shipworm when 
it is able to secure a foothold in the timber. 

In these tests the following materials have been of little 
value in protecting against borer attack: Low boiling frac- 
tions of coal tar creosote; low boiling water gas tar prod- 
ucts; hardwood tar; crude oil; crude oil containing copper; 
timber asphalt; zinc chloride and crude oil; spirittine; crude 
ferric acetate; paraffine alone; paraffine containing copper 
iodide; paraffine containing arsenious iodide; copper car- 
bonate solution; dry poisonous salts placed in holes bored 
along the axis of the specimen; and copper and steel nails 
driven into untreated wood 

1926 Reports on Test PILes 

Following the report on this subject, which was for 
the most part in condensed tabular form, the commit- 
tee offered the following conclusions: 

(1) Studies and experiments both in the U. S. and abroad 
show that limnoria are more resistant to toxics than ship- 
worms and therefore that some materials which seem to 
give protestion against shipworms are not effective against 
limnoria 

(2) Tests of tropical timbers show many failures. So 
far angelique and turpentine wood give the best results 
while manbarklak, from which better results were expected, 
does not have a good record at Key West and Panama 

(3) All three of the Chemical Warfare Service speci- 
mens have so far resisted attack and the ones treated 
with an ammoniacal solution of copper carbonate seem to 
have considerable resistance to encrustation. 

(4) Tests so far seem to indicate that the fraction of 
creosote distilling above 355 deg. is not as toxic as the 
lower boiling ones and that the low boiling fractions give 
less efficient protection than the higher ones 
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Appendix G—Preparation of Structural Material 
Before Treatment 


rhe committee recommended that the revision of Ap- 
pendix A ‘‘Wood Preservation’ contain two sections, 
one dealing with the “preparation of wood before treat- 
ment with preservatives” and the other covering the 
“care of wood after treatment.” 

In carrying out its recommendation the committee 
submitted a rearrangement of the material under the 
head “Grouping, Stacking and Preparing Wood Before 
'reatment,” in bulletin 284 and now in the Manual, 
o come under the new head “Preparation of Wood 
Before Treatment with Preservatives.” 

Under the new head “Care of Wood After Treat- 
ment,” the committee submitted specific recommenda 
tions which are given in part as follows: 

It is recommended that timber be allowed to season 
tor at least 60 days after treatment. It should be piled 
with spacer strips to give complete air circulation. 

Timber—In handling treated material the use of 
peavies, canthooks, timber dogs, pickaroons, lug hooks, 

other pointed tools on treated lumber should be abso- 
lutely prohibited. 


; 


Creosoted timber piled for seasoning or storage should 
be sheltered as much as possible from the direct rays 
of the sun. Cross sticks should be placed sufficiently 
close to prevent long timbers or those of small section 
from sagging and becoming crooked, and every care 
should be taken to prevent the checking which exposes 
untreated wood 

lhe top layer of stacked timbers should be covered 
with sand or dirt to the depth of not less than % in. 
is protection from the sun, and all grass or rubbish 
should be cleaned from under and around the stacked 
material to lessen the danger from fire. 

Piling—lIt is recommended that creosoted piles should 
not be used with untreated piles in any structure except 
under special conditions 

Che use of dogs may be employed in rafting piles 
provided these are placed within one foot of the head 
or four feet of the point. Peavies or loading tongs 
should not be used except within one foot of the head 
or four feet of the tip. Rope slings should be used 
for unloading and handling. Piles should not be bored 
for staging. . 

All treated pile cut-offs and chamfered tops where 
the piles project beyond the caps, should be saturated 
with hot creosote by repeated applications, and then 
daubed with hot asphaltum or a mixture of creosote 
and roofing pitch mixed to a vaseline-like consistency, 
and swabbed in with a long handled brush. For cham- 
fered tops, it is recommended that a suitable fabric be 
imbedded in the hot asphaltum, or roofing pitch and 
creosote, and that the outside of this fabric be given 
in additional coating of the water proofing material. 


Piles should not be adzed to accommodate sway 
braces. The braces should be fitted to a surface by 
filling between the brace and the pile with treated tim- 
ber blocks and using longer bolts where necessary. 

Holes bored for drift pins should be ¥y in. smaller 
than the drift. This is not recommended for sway 
brace bolts, as the thread of the bolt has a tendency 
to sliver the pile on the opposite side. Where possible 
holes bored in creosoted material should be filled with 
hot creosote, followed by a mixture of creosote and 
roofing pitch. 

Any holes that may be made either in top or side 
surfaces and which are not used should be plugged with 
treated material. The plug should be dipped in creo- 
sote and driven to the bottom of the hole. Holes, abra- 
sions or checks too large to be plugged should be treated 
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with hot creosote and filled with the mixture of creo- 
sote and roofing pitch. This may then be protected 
by sheet copper held in place with copper nails or by 
special roofing material, laid with the weather side out 
and coated with the pitch mastic on the outside. 

Sway braces should be fitted from the bottom and any 
cutting to length found necessary should be at the top. 
The cut should then be treated with hot creosote, creo- 
sote and bridge cement or roofing pitch and fabric as 
necessary to protect it from the weather. 

Cross-Ties—Care should be exercised in unloading 
and distributing creosoted cross-ties in order to avoid 
splintering the edges and exposing untreated wood. Any 
holes bored after treatment and any holes resulting 
from drawn spikes should be plugged with creosoted 
plugs. Ties should be adjusted to position with tie 
tongs or a pry and not hammered. If ties are driven 
at all, this should be done with a wooden maul. 

When the adzing of creosoted ties is unavoidable, as 
may happen in connection with change of rail, care 
should be taken to cover the adzed area with at least 
two applications of hot creosote. The same treatment 
should be given to all exposed untreated wood. 

Appendix H—Effect of Steaming on Wood 

An examination of the standard specifications of the 
(American Railway Engineering Association shows a 
movement away from the former processes which have 
demanded the use of steam in wood preserving proc- 
esses. The tendency is to demand seasoned wood, and 
omit preliminary steaming. 

A review of papers and discussions in the proceed- 
ings of technical societies brings out the controversial 
character of the question of the efficiency and effect 
of steaming. Some practitioners believe the process to 
be necessary for treatment of some conditions and 
species of timbers. While the weight of evidence is 
clearly to the effect that the steaming process not only 
temporarily, but finally, weakens the wood, yet at times 
the data are somewhat confused and uncertain in their 
indications. 

The subject should be considered both from the stand- 
point of the efficiency of steaming in doing what the 
process is expected to do, and also the effect of the 
process on the physical conditions of the timber as 
exhibited by strength manifestations. 

The main question is not: will low steam pressures 
of 20 lb. injure wood, but what steam pressures are 
necessary to improve subsequent absorption and distri- 
bution of preservative, and will such steam pressures 
injure wood ? 

Therefore it is necessary in a completely useful in- 
vestigation to observe not only the steam pressures 
and their effect upon the strength, but in addition to 
measure the effect of the steam in driving off moisture 
or other materials that baffle impregnation. 

Following further prefatory remarks the report con- 
tained a review of previous investigations and of ex- 
perimental data, a review of investigations specifically 
on the effect of the steaming process on Douglas fir 
piles, and a statement of the theoretical aspects of 
steaming timber prior to treatment: 

The conclusions reached are as follows: 

A loss of strength from the action of steam must be 
accepted. The amount of such loss depends upon the pres- 
sure and duration of the steam, increasing with pressure 
and with duration. Seasoned wood suffers more severely 
than green wood. The loss of strength is greater in the 
case of some species than others. Large timbers suffer 
not only through the action of the steam on the surface but 
through internal strains. 

The first action of steam at lower than severely damag- 


ing temperatures is to moisten the fibres at which condition 
they become weak; part of the strength is regained upon 
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subsequent seasoning but there still remains a loss. It is F. L. Nicholson (N. S.): 
probable that any steaming which is reasonably safe from 
the standpoint of strength is not substantially efficient in 
drying out and otherwise preparing the wood for subse- 
quent impregnation. Preserving oils do not reduce the 
strength in themselves. 


I see nothing with refer- 
ence to seasoning of piles. Wood for piles cannot 
always be secured in time for air seasoning before 
required. We have great difficulty in doing that. I 
have had experience in the treatment of green piles 
which were subjected to steam for the extraction of 
(C. R. J, Waters and saps and the results were not satisfactory. 
Has the committee something to recommend in connec- 
tion with seasoning piles or forced seasoning’ If the 
piles are treated without first sterilizing the timber the 
sap and water induce fermentation and thus destroy 


Discussion 
|The report was presented by C. F. Ford 
&. P.), vice-chairman, in the absence of Chairman 
F. C. Shepherd (B. & M.). Dr. Hermann von Schrenk 
(cons. timber eng., N Y. C.), sub-committee chairman, 


presented the subject matter in Appendix A and a mo- 
tion that the recommendations made therein be adopted 
for publication in the Manual, was carried. In the 
absence of Sub-committee Chairman Z. M. Briggs 
(Penna.), Mr. Ford presented the subject matter in 
\ppendix B which was received as information. 

R. S. Belcher (A. T. & S. F.), chairman of the sub- 

committee, presented the report on Appendix C and a 
motion to adopt the specifications in this report for in- 
lusion in the Manual was carried. Appendix D was 
then presented by Dr. von Schrenk and the report was 
received as information. Reports on Appendices 
EK and F were presented by Vice-Chairman Ford and 
were accepted as information 

\ppendix G was presented by Sub-committee Chair- 
man W. H. Kirkbride (S. P.), who moved that the re- 
arrangement proposed be adopted and that the new rules 
shown under the head “Care of Wood After Treat 
ment” be approved for insertion in the Manual. | 


Report on Stresse: 





This committee 1s doing what 1s 
pe rhaps the most notable work of 
any undertaken by the association 
During the past two years it has 
nven much of its attention to an 
investigation of rail joints, and it 1s 
expected that the results of its work 
on this subject will have an im 
portant influence on the future design 
of joint fastenings. Field tests were 
mducted during the year on the 
Vew York Central and the Lacka 








the interior of the pile although there may be a shell 
protecting the outside portion of the pile. 

Dr. Von Schrenk: The committee omitted any refer 
ence to forced seasoning, because we are unanimously 
of the opinion that forced seasoning at best is not 
effective. 

Mr. Nicholson: These emergencies arise and I would 
like to ask if the committee would not submit at a later 
date some information bearing on that which would be 
of use? 

Vice-Chairman Ford: We would be glad to give con- 
sideration to the suggestion, but I think that if you will 
read the Appendix H you will make up your mind not 
to use material that you cannot easily air season. The 
motion was carried. {Appendix H was presented by 
Vice-Chairman Ford who invited particular attention to 
the conclusions. This report was received as informa- 
tion and the committee was excused. | 


in Railroad Track 





wanna, with rail of 105-lb., 127-lb., 
and 130-lb. sections. Loads up to 
125,000 lb. were applied, and meas- 
urements were taken of strains at 
gage lines on the splice bars and 
raus. The complicated computations 
made a report this year impracticable. 
Professor A. N. Talbot has been 
chairman of this committee, and of 
the committee of the American So- 
ciety of Civil Engineers which has 
co-operated since they were organized. 





Professor A. N. Talbot 
Chairman 


During 1926 the investigation of the rail joint was 
continued. Progress was made in the study of the 
manner in which the joint acts in carrying loads and 
taking bending moments and thus in determining the 
various demands made upon splice bars under condi- 
tions of track service. The distribution of stresses in 
the splice bar and in the rail at the joint, the character- 
istics of the flexural action for different forms of splice 
bar, and the effect of carrying conditions in the joint such 
as the tension of the bolts and the fit of the splice bar 
to the rail were included. Attention was given to the 
values of the magnitude of the bending moments found 
to be developed in the splice bars as compared with the 
bending moments developed in the full rail at points 
away from the joint under similar conditions of track 
and loading. Observations were made on the variations 
in the bending moments developed in the rail from joint 


to joint in track under apparently similar conditions and 
the relative depressions of the track at different points 
at and between joints under similar conditions of load. 
The amount of experimental data collected is large. 
The results show the exceeding complexity of the prob- 
lem of the analysis of the action of the rail joint under 
load, which compels care in the presentation of the 
material. 

Field tests were conducted on the track of the New 
York Central at Utica, New York, and the Delaware, 
Lackawanna and Western at Dover, New Jersey. The 
rail was 105-Ib., 127-lb. and 130-Ib. Loads of 125,000 Ib. 
on a four-wheel truck of a freight car were applied 
and also lighter loads. Measurements were made of 
strains at gage lines on the splice bars and rails. The 
track was tested under the conditions found in service, 
though, of course, the conditions varied from point to 
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point. It is believed that the track and its variations 
were fairly representative. 

Much time has been spent on reducing data and pre- 
paring material. It had been expected that a full report 
of the work would be ready for presentation at this 
time. The complication of problem and data made this 
impracticable. Work on the material collected is pro 
gressing and a report will be presented at as early a 
date as is found practicable. 


Committee Arthur N. Talbot (U. of IIl.), chairman; 
W M. Dawley (Erie), vice-chairman; G. H. Bremner 
C. B. & Q.), C. B. Bronson (N. Y. C.), John Brunner (Ill 
Steel Co.), W. J. Burton (M. P.), Chas. S. Churchill (Con 
Eng.), W. C. Cushing (Penna.), C. W. Gennet, Jr. (Robt 
W. Hunt Co.), H. E. Hale (Pres. Conf. Com.), J. B. Jenkins 


(B. & O.), George W. Kittredge (N. Y. C.), Paul M. LaBach 
C. R. I. & P.), C. G. E. Larsson (Am. Br. Co.), G. J. Ray 
D. L. & W Albert Reichmann (Am. Br. Co), H. R. Saf 
ford (G. C. L.), Earl Stimson (B. & O.), F. E. Turneaurs 
(U. of Wis.), J. E. Willoughby (A. C. L.) 

[Chairman A. N. Talbot (U. of Ill.) presented a 


ress report of the committee’s work. | 


Closing Business 


DOWNS (I. C.): “In the interest of o1 
derly procedure of our Association, of which 
1 strong advocate, I rise to make a 
motior On the opening day of our meeting the 
Committee on Records and Accounts came forward 
h anew plan ot procedure for the Association. I 
believe any member of this Association has a perfect 
ht at any time, in an orderly way, to make sug 
ns for the betterment of the Association, and 
1 think that any group of men, as was done in this 
case, even though they were out of order in doing 
should be given some consideration. I therefore 
wish to make a motion that the Board of Direction 
ive consideration to the suggestions that this com 
ttee made.” 
Chis motion carried and President Felt stated that 
the Board of Direction would take due notice thereof. 


American Railway Engineer- 
ing Association Registration 
HIRTY-THREE members and 25 guests reg 
istered at the convention yesterday, bringing 
the total registration of members for the three 
days up to 925 and of guests to 346, a combined total 
f 1.271. This compares with a total registration last 
year of 831 members and 199 guests or a combined 
total of 1,030. It establishes a new record in the his 
tory of this Association, being the first time in which 
the number of members registered has exceeded 900 

ind the total exceeded 1,200 

The names of those who registered yesterday fol 


Alphabetical List of Members 


ar? H ri asst. engr., St.. L i Louis, Mo 
Boland, W. E.. sig. ener. S. P.. San Francisco, Calif 
Boots, E. W., engr. maint. of way, P. & L. E., Pittsburgh, Pa 
Buck, J. A., asst. engr.. Wabash, Springfield, Ill. 
Cramer, F. H., asst. brdg. engr., C., B. & Q., Chicago 
(unninghar fA li ener., C.. R. 1. & P.. Herineton, Kan 
Deorley \ } asst. ef r. maint. of Way, M P.. St Louts, Mo 
Emerson, J. B pres., Robert H. Laverie & Sons, Chicago 
Fritch. | bast president), vice-pres. in chg. of op., const 
and und < ip. exp nd., C. R. I. & P.. Chicago 
Hansen, Albert, asst. engr. maint. of way and struc., B. & O., 
Raltimor Mad 
Hay d, A. E., asst. ener., G. T. W., Battle Creek, Mich 
Hornecker, C. A., sup. brdgs. and bldgs., M. P., Van Buren, Ark 
Hul RS ngr. wood preservation, G. N., St. Paul, Minn 
lohnson, |. M yn. engr., I. C.. Louisville, Ky 
Levy I M gr. aud., C. G. W., Chicago 
Mcl I As liv. engr., B. & O., Washington, Ind 
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Meehan, Paul, asst. engr., M. P., Maplewood, Mo. 

Morse, C. A. (past president), ch. engr., C., R. I. & P., Chicago. 

Myers, A. M., brdg. engr., A., C. & Y., Akron, Ohio 

Newlin, J. A, in chg. of tim. mech., Forest Products Lab 
oratories, Madison, Wis. 

Newton, A. W., chief engr., C., B. & Q., Chicago 

Raymer, A. R., asst. vice-pres. and chief engr., P. & L. E, 
Pittsburgh, Pa 

Reiser, L. J., asst. sup. tie and tim. dept., C., R. I. & P., Kansas 
City, Mo. 

Row, H. D., div. engr., Erie, Huntington, Ind 

Schulz, W. F., consulting engineer, Memphis, Tenn 

Shieber, J. H., asst. engr., M. P., St. Louis, Mo 

Smith, G. H., div. engr., N. Y. C., O. C. L., Bucyrus, Ohio 

Strate, T. H., engr., of track elev., C., M. & St. P., Chicago 

Vercoe, H. L., const. engr., C. N., Toronto, Ont., Can 

Waterman, J. H., supt. timber preservation, C., B. & Q., Gales- 
burg, Ill. 

Wildermuth, E. J., asst. engr., M. P., Kirkwood, Mo. 

Wilson, C. A., consulting engineer, Cincinnati, Ohio 

Wolf, Louis, sr. asst. engr., M. P., St. Louis, Mo 

Wood, Galen, consulting chemical engineer, Philadelphia, Pa. 


Guests 


Bishop, J. H., supvr. w.s., Covington, Ky. 

Soggs, J. W., rd. Mech., C. & O., Maysville, Ky 

Carle, D. B., civil engr., A. T. & S. F., Marcelline, Mo 

Cosley, H. H., Chicago. 

Creswell, H. K., asst. engr., Montpelier, O. 

Cunningham, W. V., rd. mech., C. & O. 

Dearth, E. T., rdmtr, M. P., Eudora, Ark 

Fenton, J. W., w. s. for., Stevens, Ky 

Gressitt, J. L., div. engr., Ft. Wayne, Ind. 

Grow, J. H., wood preserving engr., Allis-Chalmers Manu- 
facturing Co., Milwaukee, Wis 

Hahn, W. L., engr. acct., M. P., St. Louis, Mo 

Hunter, E. L., supvr., Penna. Morristown, Pa 

Kemmerer, W. G., master carpenter, Penna., Alliance, O 

Kritzer, W. P., res. ener., C. & O., Richmond, Va 

McNutt, T. J.. C. & O., Maysville, Ky 

Nelson, W. O., dis. br. insp., B. & O., Baltimore, Md 

Nichols, E. H., supvr., B. & O., Pittsburgh, Pa. 

Ober, H. P., General Railway Signal Co., Rochester, N. Y 

Penney, J. S., T. J. Moss Tie Co., St. Louis, Mo 

Perry, A. N., insp.,, A., T. & S. F., Topeka, Kan 

Proctor, G. A., C. & O., Covington, Ky. 

Rank, C. G., St. Paul, Minn. 

Rosemire, L., supvr. track, C. & O., Portsmouth, O 

Skinner, C. J., asst. engr., A., T. & S. F. 

Woolford, F. R., instrumentman, M. P., McGehee, Ark. 


A New Track Shovel 
With Turned Step 


HE Ames Shovel & Tool Company, North Easton, 
Mass., has developed a track shovel with a turned 
step having an angle of 108 deg., which affords a 
substantial foot support at any ordinary workable angle. 
The shovels are heat-treated by automatically-controlled 
electrical equipment, the treatment being designed to 
provide the proper balance between hardness and tough- 


The Ames Shovel With Turned Step 





ness to resist both frictional wear and distortion in 
service and to furnish a light weight consistent with the 
demands of service. 

These shovels may be supplied with the Ames split D 
handles with metal clips and wood grip, pressed steel 
handles with wood grip, or malleable handles with wood 
grip. They may also be furnished ‘with the old style 
wood D handle or with the malleable D handle, these 
being preferred by some railroads. The wood used in 
the handles is selected second growth northern ash and 
the shovels are made up in either the sunken back riveted 
type or the plain back welded type. 
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